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with GRINNELL PRE-ENGINEERED SPRING HANGERS 








Flexible support of condensate tank from lou 


a simple matter for you 
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pressure heaters and pit 


Consolidated Fdison’s Hell Gate Station 


just select a stock Grinnell Pre-| 


| ‘ EXIBLE support of piping subject to thermal movement 


neered Spring Hanger that exactly meets the load requiremen 

After computing the load it is easy to select the proper s 
hanger from a simple capacity table. The 14 sizes include 
range from 84 lbs. to 4700 Ibs. 


LOOK AT THESE FEATURES... 


The maximum variation in supporting force per 
deflection is 1042‘: of rated capacity — in all sizes. 
Guides prevent contact of coils with casing wall or ha: 
rod and assure continuous alignment and concentric 
ing of spring. 

Compact — minimum headroom made possible by pre« 
pression 

Precompression™ assures operation of spring withi: 
proper working range where variation in supporting ! 
is at a Minimum. 

All-steel welded construction meets pressure piping « 
14 sizes available from stock — load range from 84 lbs 
4700 Ibs. 

Easy*selection of proper sizes from simple capacity ta 
Installation is simplified by integral load scale and 
indicators. 

Unique swivel coupling provides adjustment and e! 
ates turnbuckle. 


Precompresston ts a patented jeature 


W rite for descriptive folder on Pre-Engineered Spring Hange 


og sg 
ys 8, 


ag 
WHENEVER PIPING is Inve 











































The point to remember (did we hear a 


groa: ) 

Is we still build contrels and, by golly 
we've grown. 

if we don't have equipment to sell you, 


. wv 
icrre'l! come a day’’—and that day is 


tomorrow. 
__..thus ends a good-humored 


pooklet in verse, written by John 
Young of its sales promotion de- 
ent, being distributed by the 
Minneapolis - Honeywell Regulator 
Co. 

In some 20 stanzas, the poet de- 
scribes “the ‘impossible’ trials that 
have made reconversion a new-type 
Inferno (worse than Dante’s own 
version ).” 


“MAINLINER” FEATURES 
AiR CYCLE SYSTEM 

United Air Lines’ new four- 
engined “Mainliner 300” (Douglas 
DC-6) offers many innovations in 
air temperature control and pres- 
sure control; it is designed to vro- 
vide air travelers with “living room 
comfort” regardless of outside air 
temperatures while cruising at 15,- 
000 to 20,000 ft. During the win- 
ter, interior air temperatures will 
be held at 68 to 72 deg, and in the 
summer will range from 74 to 78 
deg. 

An altimatic, or altitude condi- 
tioned, cabin provides low level 
comfort of hearing and breathing 
at high altitudes. For example, 
when the plane reaches 16,000 ft, 
“cabin altitude” is only 5300 ft; at 
n actual altitude of 20,000 ft, cabin 
altitude is only 8000 ft. 


Cabin pressurization and temper- 
ature conditioning are accomplished 
through a supply of air from two 
engine-driven superchargers in the 
outboard engine nacelles. Hot or 
cold air—whichever is required to 
maintain a desired temperature— 
is passed into the cabin through a 
system of ducts. Pressure is con- 
trolled by an outflow valve. 


The heating system incorporates 
an internal combustion heater 
equipped with dual fuel and igni- 
tion systems. 


An air cycle refrigerating unit— 
consisting of an aftercooler, expan- 
sion turbine, and axial flow fan- 
operates in parallel with the heat- 
ing system to provide cool air when 
the cabin is pressurized and when 
ground temperatures range upward 
to 100 deg. 


The ventilating system can de- 
liver unheated, conditioned, outside 
air to the cabin at a rate of 61 Ib 
per min, or approximately 20 cfm 
per passenger. Cold air ducts are 
accessible to each outside seat, ad- 
justable by the occupant. 


The interior sound level of the 
plane is maintained at a low point 
through use of fiber glass within 
the plane’s skin. Besides reducing 
the sound level, the material in- 
sulates against heat and cold. 

Outstanding among the features 
of the plane is its hot air or ther- 
mal anti-icing system to prevent or 
remove ice formation on leading 
edges of the wing, tail, and wind- 
shield. 


Schematic diagram of the air system 
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MORE GAS FOR 
EASTERN SEABOARD 


War Assets Administrator Rob- 
ert M. Littlejohn announced Feb- 
ruary 14 that the WAA real prop- 
erty review board had recommended 
that the Big Inch and Little Inch 
pipe lines be sold to the Texas East- 
ern Transmission Corp. for $143,- 
127,000 for the transmission of gas 
to the metropolitan area of the east- 
ern seaboard. 

Mr. Littlejohn pointed out that 
the sale of the lines could not be 
consummated until the Attorney 
General approved it. 


BRAZILIAN APARTMENT 
BUILDING AIR CONDITIONED 
The eye-appealing, modernistic 
Prudencia apartments building un- 
der construction in Sao Paulo, Bra- 
zil, is to be completely air condi- 
tioned, according to the Trane Co. 


38 Units 


The air conditioning system in- 
volves the use of 38 individual “Cli- 
mate Changer” units, which offer 
individual apartment air condition- 
ing for each tenant. Two isolated 
structures on the top of the pent- 
house apartments will house the re- 
frigeration and heating equipment; 
one will contain the compressors 
and water chillers, while the other 
will contain the fully automatic oil 
burners and boilers. A _ separate 
building on the ground level will 
house the administration general 
power and light switches, main fuel 
oil tank, and the pump to lift the 
fuel oil to the auxiliary tank in the 
boiler room atop the penthouse. All 
ductwork will be molded or pre- 
formed in an asbestos cement. Re- 
ciprocating compressors, water 
chillers, and evaporative condens- 
ers are used to supply the chilled 
water to the cooling coils in the 
units, and these same coils will re- 
ceive hot water from the heating 
system during the winter months. 
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SNIFFLE 
STOPPERS 


New methods of air purification 
are now being widely tested. If suc- 
cessful in practice, they will reduce 
airborne’ respiratory infections, 
which cause about 35 per cent of all 
industrial absences due to illness 
and injury. In crowded New York 
City, 6 per cent of all working time 
is lost because of respiratory dis- 
eases. Air sterilization methods, 
used alone or in combination, in- 
clude ultraviolet lamps, use of gly- 
col vapors, and use of an electro- 
static dust  precipitator, which 
knocks down bacteria along with 
the dust. Interest is currently fo- 
cussed on protecting places of pub- 
lic assembly; working places have 
received first attention, and other 
sites of high infectivity may be 
treated if current experiments are 
successful. One point still in ques- 
tion is the extent to which any pro- 
tection of the working place will 
help an individual who is exposed 
to infection at home, in subways, 
and elsewhere. 

Ultraviolet lamps in schoolrooms 
and hospitals have reportedly cut 
airborne _ infection, including 
mumps and measles, by 25 to 50 per 
cent. Since the radiation can affect 
skin and eyes, lamps are usually in- 
stalled above the head level. Move- 
ment of room air over the lamps by 
ordinary circulation is usually ade- 
quate, though bacteria lurking in 
any dark spots are not destroyed. 
Most common use of the lamps at 
present is in hospital operating 
rooms and nurseries, where they 
have proved effective. In one large 
scale installation, 99.5 per cent of 
the bacteria entering the rooms 
were reported destroyed by lamps 
placed in the ventilating system. 
Crossinfection by the occupants of 
a room, however, is not prevented 
by such an installation. 

Airborne bacteria may be asso- 
ciated with either dust or water 
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particles. Because of its affinity for 
water, glycol vapor in the air is ab- 
sorbed into the particle and kills 
the bacteria. Glycol vapors are re- 
ported to destroy the principal or- 
ganisms involved in scarlet fever, 
pneumonia, sore throats, and boils 
and abscesses, as well as the viruses 
of mumps, measles, and perhaps 
certain other infections. British 
research on protecting air raid 
shelters has been extended by the 
U. S. Army commission on airborne 
infections to determine the condi- 
tions for optimum efficiency of the 
glycol vapors. In general, glycols 
work with increasing efficiency in 
increasing humidity. Ideal condi- 
tions for a bactericidal concentra- 
tion of glycol vapor require a tem- 
perature between 50 and 80 F and 
a relative humidity between 20 and 
60 per cent. One method of dispers- 
ing the glycol depends on passing 
heated air over disks rotating 
through a bath of glycol. Another 
method employs boiling mixtures of 
glycol and water. In a small unit 
vlycol is evaporated from wicks by 
means of a heat lamp. 

Either triethylene or propylene 
glycol may be used, depending on 
the cost consideration and the en- 
gineering problems involved. Propy- 
lene glycol is said to be bactericidal 
in a concentration of one part in 
eight million of air, which is well 
below the fog point. Triethylene 
glycol, effective in even smaller con- 
centrations of one part in 400 mil- 
lion, is considerably cheaper, but 
the margin between the bactericidal 
concentration and the point where 
it condenses on cool surfaces is nar- 
rower than for propylene glycol. 
Thus, greater care must be exer- 
cised in maintaining satisfactory 
operating conditions. One installa- 
tion in a 15 bed hospital ward used 
$3 worth of propylene glycol in a 
month, while a four floor bank 
building used $150 worth of tri- 
ethylene glycol last winter. Actual 
efficiency of these installations has 
not as yet been reported. Other ex- 
perimental installations are oper- 
ating in hospital wards, pharma- 
ceutical houses, and office buildings. 
The statistical data thus acquired 
are expected to throw further light 
on the effectiveness of this type of 
bactericide. The first commercial 
installations will probably be in 
combination with other methods 


Heating, Piping & Air Conditioning, ): 




































of sterilization in pharma. uticg 
houses, where absolute ster ty 9 
air is desired. Use in scho ‘s ang 
hospitals, where crossi: ectig, 
within the room is comm |, yjj 
probably be delayed some. iat by 
cost consideration. Hospii.! gy. 
tems especially must be © refyj) 
engineered in order that th recip. 
culated air may be at least © < cleay 
as the new air. Glycol is adyap. 
tageous here because it k.'\s hg. 
teria originating in a room. is well 
as those entering it, and thus re. 
duces crossinfection within © ward 
When glycol vaporization |< com. 
bined with light oiling of floors and 
blankets in hospital wards, dys. 
borne bacteria decrease markedly 


Dust Removal Desirable 


Because the incidence of airborne 
bacteria and dust are closely cor. 
related, efficient removal of dust 
from the air, even without bacteri- 
cidal treatment, is highly desirable 
Electrostatic precipitators have a 
overall dust removal efficiency of % 
per cent or better and remove eve 
extremely small dust particles. Used 
for a number of years to protect 
delicate machinery, foods, and bev- 
erages from airborne dirt, they are 
now recognized as an aid to ai 
sterilization. Acting on the prin 
ciple of the attraction of opposites 
the device draws incoming al 
through an electrostatic field, where 
each dust particle receives @ pos 
tive charge. As the air stream then 
moves over negatively-charge( 
plates, the dust settles onto the 
plates, from which it may be hosed 
The units may be installed in vel 
tilating systems if the existing 
space is adequate; the cost is 
course, less for units going i 
new systems.—From the Industrie 
Bulletin of Arthur D. Little, lw 
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Interrupted Electric Service wi|| 
not stop this NASH Heating Punip 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve’, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


sary to develop the power needed to re 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economic 
pump, for the elimination of electric curren 
does away with current cost, the large! 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request 


THE NASH ENGINEERING COMPANY 
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What Are the Problems? 


By Jim Black and Lester T. Avery 


Special Engineer and President 


4 REALLY 
have tried to avoid writ- 


tough assign- 


indry ventilation for three 
Sut the idea keeps coming 


ike the idea of trying to 
highest mountain if you 
intain climber, for “fools 


where angels fear to 


Well, here we are again, 


going through with it 
.. Maybe it’ll be fun, 


iping & Air Conditioning, 


Avery Engineering Company 


First, we'll have to limit the kind iry ventilation. There 
of foundries we are talking about a pretty general feeli 
to the kind we’ve worked in—gre\ of the money spent to « 
iron automotive castings, in what tilatior in foundries 


wasted, the results se 


is termed a “mechanized foundry 


Prior to getting trapped into doing far short of satisfacto 


? Tr t rr 


this job, we visited and inspected a of the systems were either inope 
number of foundries of all kinds all ative or were being tolerated uw 
over our section of the country. Ws they could be removed and n¢ 
talked to plant engineers, consult- tems installed 

ing engineers, safety engineers, col- The facts are that found: é 
lege professors, physicians—any- tilation, which must nec« 
body and everybody who could o1 clude heating in the winter and re 
should know something about foun- sonable working comfo1 n ti 
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summer, is very difficult, and as 
Jack Martin says, “I wish it were 
impossible.” If you ask, “Can foun- 
dries be properly ventilated?” the 
answer comes back, “No, not at any 
reasonable cost.” Yet they simply 
will have to be ventilated, someone 
has to do it, and someone will have 
to pay for it. You have to mold grey 
iron castings, and it takes men— 
good, strong, intelligent men—and 
foundries have to live as neighbors 
with other plants and residences in 
any community. 

This article and a following one 
will disclose not only some of the 
things that can and have been done 
right, but will also expose some of 
the things done wrong. They may 
inspire some courageous engineer 
to undertake to do a good foundry 
job, avoiding those mistakes which 
have previously been made. If any 
reader knows of a good production 
foundry turning out two to 300 tons 
of grey iron automotive castings in 
an 8 hr shift and keeping up that 
rate for two shifts, day after day, 
month after month, and in which 
there is a good heating and venti- 
lating system, please advise. We'd 
like to see it. 


The Trouble with Dust Counts 


The basic problems are simple 
and recognized and many engineers 
have gone part way in trying to 
solve them. First is the health haz- 
ard, as silicosis, asbestosis, tuber- 
culosis and other less virulent res- 
piratory diseases have long been 
associated with foundry work, and 
many states have tried to set up 
limits of dust count to protect the 
worker. The trouble with dust 
counts is the wide disagreement on 
what is a safe threshold concentra- 
tion, and (what is worse) the wide 
difference in counts taken at the 
same place by different people. 


Why foundry ventilation is 
a tough assignment for the 
heating, ventilating, and 
air conditioning engineer is 
discussed here. A second 
article will give some 
specific designs, air quan- 
tities, and velocities, and a 
few operating suggestions 


Drag shakeout before installa- 
ventilation 


tion of 


There are as many dust counts as 
there are counters! 

Then comes the problem of heat 
—excessive, burning, radiant heat 
from molten iron from the time it 
is poured off the cupola at 2800 F 
until the casting is cooled and 
turned over to shot blast for clean- 
ing. 

How can you limit and control 
radiant heat? As soon as it hits 
something it is converted to sensible 
heat and that means a general heat- 
ing up of air, walls, hoods, convey- 
ors, and workers. Did you ever see 
a man knocking off half solidified 
sprues from a 300 lb flaming cast- 
ing mold, working inside a hood, 
with a steel cart behind him into 
which he piles the sprues until the 
cart is full, by which time the cart 
itself is almost incandescent? 


“The Three Thugs” 


Smoke in itself is not harmful, 
but it certainly is a nuisance and is 
considered an indication of some- 
thing or other of good ventilation. 
How can you collect smoke when it 
is being blown around by the so- 
called “man cooler’? Then they 
put still smoking castings in trucks 
which stand around by the molding 
lines, or put them on conveyors that 
travel miles around the foundry 
spewing out smoke and heat and 
dripping core sand. 

Dirt, smoke, and heat—these are 
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system 


the three thugs the ventilatio: 
gineer must catch, they hav 
whole train of tag-alongs, and ¢! 
are at their depraved worst i: 
foundry. You can’t control then 
waving a wand or talking about 
many air changes per hour. Eve 
cubic foot of air that is exhaust 
has to come from some plac 
most foundries are air 
air has to be tempered 
weather, as you can’t let 
blow in through an oper 
window to hit a worker o1 
of the neck when he is being 
cooked in front by an incandes L 
casting. If you attack the 
—as many have—by simp) 
exhaust fans and systems 
hundred thousand feet y 
run out of heating capacit 
per such air. Windows |} 
broken, roofs caved in, a! 
ripped off in foundries t! 
given these astronomical ex! 
systems with no provisio! 
ply air when the building 
closed up in cold weather 

Yes, it is very difficult 
impossible, and the foun -_ 
and manager are going t nt 4 
to seek improvement even to "HR | 


point of perfection, and t! : 
and ventilating enginee! goin ir 
to be maneuvered into learning ! = | 
to do it, even the hard w: We 

dicate here—briefly—t! severe Ee | 


separate problems that 





oma bes 


See 


» + gO aa 





Knockout 


before 





installa- 


tion of ventilation system 


onsidered, and our next article will 
give specific design data, showing 
appa- 
may 


juantities of air, types of 
ratus, and other details that 
help the engineer who gets caught 
these foundry 


in one of assign- 


ments 


Why Foundries Must Be 
Ventilated 


Foundries must be ventilated be- 


ause 


1) Employers want to provide 
good working conditions. 
2) The cost of silicosis and allied 
ases is being charged to that foun- 
iry in which the man worked. 
}) Excessive heat slows production. 
4) Excessive smoke slows produc- 
5) Unions demand good working 
ns for their members. 
All of which adds up to the gen- 
eral statement that good working 
onditions attract and hold good em- 


plovees 


reduce absence from sick- 


ness educe the cost of manu- 
facturing. Good ventilation and 
neat are part of good working 


onditions in the foundry. 
Where do we start? We are going 


fo start on the molding line because 
that ere we did start. The core 
room may be a problem in some 
four s, and the sand mullers and 
the erations that precede mold- 
ing important, but we didn’t 
stud ese nor have a chance to 
Make y mistakes in them. 

M do a number of molding 
Heat 


lines and the first thing we learned 

and it isn’t in the books—is that 
the quantity of smoke and heat gen- 
erated on any line is a function of 
the quantity of poured pei 


iron 
hour, the size and number of the 
individual castings on that conveyor 
line. 
but do you know 


Simple and obvious, isn’t it, 
how much air t 
handle per ton of iron on the line? 
You do have some dope on air pet 
ton for the cupola, but not for the 
pouring hood. 

In a typical molding line for cy] 
inder blocks for a 
mobile you first have the molders 


standard auto- 
who set the cope and drag and cores 
together and fill with molding sand. 
Then the mold travels under the 
hood, where two 
working 


one or 
continuously 
pouring the molten iron. There is 
a lot of heat here, and it reflects 
from the back wall of the hood. The 
men would rather work in the open 
to avoid this reflected heat, so the 
first thing they do is to ask to have 
the back of the hood removed. Your 
hood has to catch and trap the 
smoke and fumes from the freshly 
poured casting, and if your air 
quantities are to be held within rea- 
son you should have a back to the 
hood. First requirement—a 
reflecting hood. 

Then the mold rolls into the 
cooling tunnel where it is easy to 
trap the gases and smoke. But the 


pouring 
teams are 


non- 
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man that knocks the sprues off like 

to get ahead of his work so he comes 
back upstream from his sprue sta 
tion and works through the tunne 

Then he can go outside for a ciga 
rette and rest for half an hour. But 
isn’t fit for 


the air in that tunnel 


man nor beast and about noon he 
claims a headache and goes to the 
dispensary—mild case of carbon 
monoxide and sulphur poisoning. |! 
vou make the tunnel small enoug! 
so a man can’t work in it you can’ 
carts If 


repair your conveyor 01 


vou ventilate it good enough for a 
man to work you require an exces 
tell the 


tunnel 


sive amount of air. O. K 
man he can’t work in the 

Then the ¢ asting gets to the spru¢ 
station where the worker should be 


vaiting and you blow the make 


air for the tunnel across him int 
the ends of the tunnel This is 
pretty good place to work, except 


that as you accumulate sprues in a 


steel cart it gets hot—especialls 
objectionable in summer 
The then rolls back into 


a section of tunnel for further « 


mold 
ing and smoking and comes to the 
clamp station. Here again the su 
for that end of the tunnel is 


Then the 


ply air 


blown across the man 


cope is grabbed in a hood designed 
to permit the pneumatic hoist to ge 
burst of 


above the cart and in a 


smoke and _ heat the ope is 
snapped off, rushed over to the cope 


‘ i ; 
casting 


shakeout, and the fuming 
with its proboscis sticking out of 
the sand goes back into the cooling 
still 


own 


further before 
shakeout 
The cope shakeout is down- 


tunnel to jel 
getting to its drag 
hood. 
draft and this air is so full of dirt 
it has to go to a cleaner of some 
kind, in this 


blower dynamic 


case a combination 


and dust 
tator. The 


tunnel is pretty tough but this can 


precipl- 
smoke in the cooling 
be ventilated with unheated air so 
little 


here: no one works in this 


we can waste a excess far 
capacity 
tunnel 
Then the casting and drag 
emerge, solid but hot, and drop ol 
to the drag shakeout. The casting 
is hooked onto the conveyor whicl 
takes it 
from thence to the knockout. The 


to the cooling tower, and 


drag is tossed onto a belt conveyo1 


to return to the molding station 
There is no particular problem here 


except to catch the dust and smoke 











and heat and still provide access for 
the men to work in handling the 
casting and the drag and the gates. 
The exhaust here is a combination 
of downdraft and side hood and the 
air is taken to a cleaner to remove 
the dirt. 

At the knockout the casting is 
dumped onto a vibrator and the ex- 
haust is downdraft to another clean- 
er. The supply air is introduced di- 
rectly above the workers in an effort 
to give them good clean air to 
breath as the knockout operation is 
considered responsible for some of 
the silicosis hazard. Then the cast- 
ing is passed onto the shot blast op- 
eration, which has been an old and 
common problem and is handled in 
many conventional ways. Our in- 
terest ceases as soon as we get the 
casting off the knockout. 


That's All There Is to It 


Well, that’s all there is to it. 
We've described one line, handling 
one kind of casting, and one rate. 
There are seven other lines, all han- 
dling different types of castings 
and at different rates. Then there 
is an open pouring floor for special 
job work. The type of work is 
changed from time to time on any 
line. The back of a hood on one line 
may act as a reflector of heat to the 
man working in the next line. The 
inevitable man cooler fan blows the 
dust and smoke and heat away from 
one man directly over another or 
scatters it through the foundry. 
There is no question but what the 
metal enclosures used for tunnels 
and hoods aggravate the reflected 
heat problem. We've seen man cool- 
er fans turned to blow the air across 
a man at a pouring station and 
blow the smoke and fumes out of the 
hood so that the hood and its fan 
were really handling relatively 
clean air and the stuff it was sup- 
posed to catch was being blown on 
down the line. It seems to us that 
the first step is to do a job good 
enough that the man can work with- 
out the portable fans, and then re- 
move them and refuse to permit 
them to be reinstalled. Either the 
central exhaust and supply systems 
should do the job or money should 
not be wasted on them at all. You 
just can’t use a “few local fans.” 

Then you have problems that 
change with the season. In cold 
weather you still need plenty of air 
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for smoke and dust conveying but 
not much extra for cooling. Supply 
air must be balanced against the 
exhaust and tempered to at least 50 
deg and introduced so the worker 
still gets clean air for breathing. 

It seems now that there. should 
be two exhaust systems, one tied in 
with supply to run the year ‘round 
getting adequate tempered air in 
cold winter weather from the sup- 
ply system to eliminate cold draft 
around doors. The second system 
would be tremendous in air han- 
dling capacity, depending largely 
on air coming in untreated through 
open doors and windows for sum- 
mer cooling. The trouble with this 
scheme is the refusal of the worker 
to be satisfied with exhaust only 
when he is used to having air blow 
directly on him when he is hot. Why 
not close up the foundry and condi- 
tion the air? Here is a spot where 
evaporative cooling might really do 
a job. Has anyone done it in a 
foundry? Where? 





Then each individual found:  },,, 


its habits of work and the ma aye. 
ment frowns on any ventilati: . jp. 


stallation that requires chany « ; 
these work habits. The air ( inqj. 
tioning engineer that unde) aka 
foundry work can look forws 4 ;, 
frustration not experienced j, a», 
other branch of this profe-sioy 
Even if it’s good they don’t |i-¢ j; 
You will see the careful desiy, yy. 
balanced because a casting {|| of 
the conveyor and the hood \ 4g j, 
the way—so they rip out psrt , 
the side of the hood. Watch ot fo; 
fires in ducts and hoods from a. 
cumulated tars and dusts. The 
won't clean the ducts! Watch . 
where you throw your exhaust, a 
it may short circuit back into you, 
supply. Frustration, here we com 

If you insist on going ahea 
with this thing, our next artic 
will show some specific designs, « 
quantities and velocities, and a f 
operating suggestions. Yes, fow 
dries must be air conditioned! By 
how? 


REMA SEES BIG PLACE FOR AIR 
CONDITIONING IN TELEVISION 


Nearly 1000 new standard and 
FM radio and television stations 
throughout the country will add 
millions of dollars to the market for 
air conditioning equipment, it is 
estimated by the Refrigeration 
Equipment Manufacturers Associa- 
tion following an analysis of the 
1947 and 1948 construction pro- 
grams of radio and _ television 
broadcasters and a review of the 
air conditioning requirements in 
both studios and audience audi- 
toriums. 

A technical “must” in television 
stations and an important adjunct 
to all types of radio broadcasting, 
air conditioning is used in the ma- 
jority of the estimated 1062 stand- 
ard AM radio, 136 FM radio and 
seven commercial television stations 
now on the air. In all of these sta- 
tions, air conditioning plays a 
double and—in the case of tele- 
vision—a triple role. In_ radio 
broadcasting, particularly in the 
quality of transmission that is im- 
portant in new frequency modula- 
tion, soundproofing of the studios 
and filtering of the air go hand in 
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hand with providing coolness « 
comfort to the radio performers. |: 
audience auditoriums, air 
tioning has a usefulness which par- 
allels its utility in legitimate a 
motion picture theaters. 

It is in television, however, t 
air conditioning is most essential ' 
successful broadcasting, and refrig- 
eration industry leaders, looking 
ahead to the time when severa! hu: 
dred television stations will be 
operation, predict that  televisiv 
will require volume production 
the type of air conditioning equi 
ment successfully employed in m- 
tion picture studios. 

“The concentrated heat o! 
teries of powerful lamps used " 
television stations is what make 
studio air conditioning so nece> 
sary,” an industry spokesma! 
said. “The trend is toward stud 
audiences in_ television stations 
which means that between 2!) an 
25 performers and technicians 4 
around 100 spectators are proupe 
in a soundproofed studio ani sv” 
jected to the radiant heat 
lights.” 
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Radiant Panel Heating System 


Solves Textile Plant Problems 


G. Lorne Wiggs, Consulting Engineer, Says Installation at Verney Mills 


Avoids 


H. ATING AT THE Verney Mills of 
Canada, Granby, Quebec, is an 
original application of the radiant 
panel method used to solve certain 
process problems peculiar to the 
textile industry. This industry pre- 
sents the ever-present problem of 
iirborne lint, which is often the 
ause of high maintenance costs due 
to frequent cleaning of heating 
equipment. Of considerable impor- 
tance also is the excessive humidity 
encountered in certain processing 
departments. It can be conserva- 
tively stated that after one heating 
season the Verney installation 
seems to offer a very ready solution 
hese problems. 

Verney Mills now consists of two 
the original office 
and mill and the addition, 


plant sections: 


new 


whi is of completely modern 
functional design. The new addition 
consists of two stories in the fore 
part with a single story dye house 


M1 ear. The section comprising 
the dye house and boiler room is 


Usual Difficulties 


ing, carding, drawing, spinning, 
and warping departments is called 
the west block. 

Steam is generated in coal fired 
horizontal return tubular 
and piped to two heat exchangers 
that provide warm water for the 
panel system. The water is forced 


boilers 


AN ORIGINAL application of the 
radiant panel heating method 
to solve certain problems pe- 
culiar to the textile industry is 
described here by the consulting 
engineer who designed and su- 
pervised the installation. Textile 
plants present the ever-present 
problem of airborne lint, which 
is often the cause of high main- 
tenance costs due to frequent 
cleaning of heating equipment. 
Of considerable importance also 
is the excessive humidity en- 
countered in certain processing 


“nov as the east block, while the departments. Layout of the sys- 
‘wo story section containing pick- tem and results are discussed. 
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Due to Aijirborne Lint, Excessive Humidities 


through the various circuits by cen- 
trifugal pumps, one electrically 
driven and the other by steam tur- 
bine. Water leaving the exchangers 
from 


into a main header 


which it flows to two 3-way mixing 


is fed 


valves, thermostatically controlled 


One of these valves (3 in. size) con- 
trols water temperature to the east 
block, and the other, a 4 in. 
modulates the water temperature to 


the west block. 


valve, 


East Block Heated by Ceiling 
Panel 


On leaving the 3 in. automatic 
valve, travels to the 
block 
mains, each of which traverses the 
perimeter of the This 
block is heated by a ceiling panel in 


water east 


through two 2's in. supply 
roof slab 


the roof slab, the panel consisting 
of 1 in. pipe placed on centers vary- 
ing to suit the expected heat loss of 
each section. 

The roof was divided into a num 
ber of sections, each one of which 
For ex- 
ample, an L shaped section is heat- 


can be manually controlled. 


te eer 





. 





Corner of dye house showing open 
skein dye vats on right, and skein 
dryer in center. The radiant heating 
coils are in the 20 ft concrete ceiling 


ed by 1 in. pipe on 12 and 15 in. 
centers. This section is the elec- 
tricians’ shop and consists of two 
stories, the second housing the mo- 
tor repair section and office, and the 
first or ground floor housing the 
machine shop. The second floor or 
mezzanine is heated by coils in the 
roof; the machine shop is heated by 
a second coil, consisting of 1 in. 
pipe on 15 in. centers, in the ground 
floor ceiling slab. 

Returns from the dye house, mez- 
zanine and machine shop, 242 and 
l'. in., respectively, are tied into 
the main 5 in. return at the boiler 
room. 

All roof panels are backed by 2 in. 
of rigid insulation above and a tar 
and gravel flat roof. Viewed from 
below, there is no evidence of the 
existence of piping in the slab as it 
is completely embedded in the con- 


crete. 


West Block Has Floor and 
Ceiling Panels 


The two story west block is heat- 
ed by a floor panel for the major 
portion of the ground floor and a 
ceiling panel on the second floor. 
The office areas, the jacquard card 
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room, and the receiving room on the 
ground floor are heated by ceiling 
panels. The discharge of the 4 in. 
mixing valve in the boiler room is 
split into a 3 in. main to the ground 
floor of the west block, a 2 in. main 
to the second floor panel, and a 3!» 
in. main to the roof panel. Re- 
turns from all panels are tied into a 
5 in. main, routed beneath the floor 
adjacent to the outside wall of the 
ground floor. 

The ground floor coil was laid di- 
rectly on crushed stone fill and cov- 
ered with concrete. It consists of 
two main sections, each handling 
one-half of the building heat loss 
and each covering approximately 
50 per cent of the floor. One inch 
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pipe in a combination grid- 
coil, spaced 25 in. center to « 
is used and 12 in. headers i: 
bination with 2 in. mains cor 
the circuits. Each section is 
and vented at one point so tl 
heat release of each coil « 
manually controlled for bala: 

The jacquard card room a: 
receiving room are also o! 
floor, and a single run of 1 
pipe runs around their peripheri 
to offset part of the heat loss, 
is fully compensated for by a cx 
coil. Offices off the main worki: 
area have floor panels of | 
pipe in sinuous coils, spaced at 12 
and 10 in. centers. The coils 
jacquard card room and rece 
room and those in the offices a: 
valved and vented. 

The ceiling panels for th 
quard card room and receiving 
tion consist of combination grid ar 
sinuous coils terminating in | 
headers. The jacquard card 1 
heated by 1 in. pipe, 15 in. cent 
center, while the receiving s¢ 
because of the high rate of infilty 
tion, required 1 in. pipe at 14 
centers. 

Ceiling panels in the small 
consist of 1 in. pipe at 10 
ters and 1', in. pipe at 12 


+} 


ters. 

All ceiling coils are valv 
vented to permit maximum |! 
ity in operation. 

The entire second floor is 
by ceiling panels, the heat for 
is derived from 1 in. pipe on 


Corner of dye house showing ©) )!* 
and vaporproof fluorescent ligh s ove" 
them. The radiant heating co's are 
in the ceiling, which is 20 f° high 
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G. | ANE WIGGS, Iting g 4 
quiboy of this article, is fast gaining re- 
ute os an eastern C di authority on 
ae panel heating due to some 17 


years of successful application of his de- 
signs ‘0 = a in the 
7 Montreal area. His first in- 
stallcton was made in 
1929 and others were 
F made until 1939, when 
war octivity took him into 
e gover umental service as 
« consultant on aircraft 
| manvuiacturing plant con- 
struction. « + « ate- 
ly upon completion of his 
wor service, Mr. Wiggs 
designed and supervised the 
Verney Mills tallation. 
Other installations com- 
pleted since the war include a portion of 
another textile mill and an addition to a 
large oil refinery. Installations now under 
construction or designed include a half 
dozen large residential jobs, a large church, 
and a 12-story office building with 70,000 
sq ft of floor space. Portions of the office 
building and some of the residences are so 
designed that with the installation of 
suitable refrigeration, the heating panels 
can also be used for cooling in summer. 














renters. The main area is served by 
two coils, combination grid and 
sinuous, made up of 1 in. pipe runs 
at 10 in. centers and 1'» and 2%» 
jn. headers, the larger headers be- 
ing used to furnish additional heat 
to the most exposed walls. 

The office and stairwell are heat- 
ed by 1 in. pipe at 10 and 12 in 
xenters, the pipe being formed into 
sinuous coils. 

A working area at one side, sep- 
arated from the main section by a 
partition, is heated by 1 in. pipe on 
15 in. centers and arranged as a 
large grid, with a 1'2 in. header at 
each end. An adjacent office area 
is heated by 1 in. pipe at 18 and 11 
in. centers arranged as sinuous 
coils. An office with two walls ex- 
posed uses a convector as a booster 


»in very severe weather. 


All ceiling coils on this second 
Hfoor are valved and vented sepa- 
rately, so that control of any area 
is available. 


Pressure Welding Machine Used 


Wrought iron pipe was utilized 
for all coils and mains of the heat- 


; ‘ng system, the pipe being bent and 


fabricated in coils on the site with 
all joints being welded. As far as 
possible, all welds were made by 
pxyacetylene pressure welding 


p'sing a pressure welding machine. 
This machine enabled its operator 
0 produce welds of such excellence 


end uniformity, with such speed, 
snd at a relatively lower unit cost 
pthan r forms of field welding 


As far as possible, all welds were 


ate b xyacetylene pressure weld- 
&. Using this rather large machine. 
Heating 
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that some details of its construction 
and operation would undoubtedly be 
of interest. 

The pressure welding machine 
consists of a substantial stand hav- 
ing a fixed and a movable pipe clamp 
mounted on it, with an oxyacetylene 
ring type heating head located be- 
tween the two clamps. 30th the 
clamps and the heating head are 
water cooled. The movable clamp is 
actuated by a manually operated 
hydraulic pump attached to one leg 
of the machine so that the required 
welding pressure can readily be ap- 
plied through the clamps to the pipe 
being butt welded. 

The pressure welding procedure 
is as follows: The upper halves of 
the clamps and of the heating head 
are opened. The ends of the pipe to 
be welded are cleaned of rust or 
scale. The two pieces of pipe are 
then placed in the lower clamps, 
butting together midway between 
the fixed and moving clamps. The 
upper halves of the clamps and of 
the heating head are closed and the 
heating head is centered over the 
joint by means of a handle at the 
center of the front of the machine. 

An initial pressure of about 600 
psi is then applied, which is indi- 
cated on a pressure gage on the ma- 
chine. With the acetylene and oxy- 
gen valves adjusted to their re- 
quired pressures, the gas is turned 
on by means of a quick acting valve 
and the heating head flame is ig- 
nited. The pressure in the hydraulic 
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oil system will increase as heating 
progresses due to the expansion of 
the pipe until a maximum is reached 
and then it falls off, indicating that 
upsetting is taking place. The pre- 
scribed welding pressure is then ap- 
plied by the hydraulic pump until 
the recommended amount of short- 
ening is obtained, when pumping is 
discontinued and the heat is shut 
off. The pressure in the hydraulic 
system is then released by opening 
a valve at the base of the pump, the 
clamps are opened, and the welded 
joint is removed from the machine. 

The entire operation can be per- 
formed in less than a minute and 
the resulting weld is uniform 
around the circumference of the 
pipe, with very slight upsetting on 
the inside and all possibility of 
forming nuggets or 
inated. The machine used will weld 


icicles elim- 


up to and including 3 in. pipe and 
is rated at a capacity of 8 tons. It 
may be used for the pressure weld- 
ing of round, square and hexagonal 
solid bar stock, 
and many other shapes. 


reinforcing rods, 


It is probable that if pressure 
welding is to be widely used for 
radiant heating installations that a 
smaller and a less costly machine 
should be made. It might be de- 
signed for welding standard pipe 
up to and including 1's in. and 
have a rated capacity of 1 ton or 
less. Such a machine should be 
somewhat less costly and should be 
considerably more portable than 
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View showing two electrically 
ated mixing valves on right and the 
ends of the two steam converters on 
left with the end of the expansion 
tank, with gage glass, above the con- 
verters. The converters and control 


oper- 


valves are so valved that normally 
one converter and one control valve 
serve each of the two zones but in 
the event of failure of either con- 
verter the remaining converter may 
be connected to both zones or in the 
event of failure of either control, both 
zones may be thrown onto the other 
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rieaving, 


From the foregoing description 
it may be correctly inferred that— 
while a good deal of careful design 
was required—the overall system is 
quite straightforward and required 
a minimum of expenditure for its 
installation. From a first cost stand- 
point, the design is also interesting 
as the installed cost is believed to 
be less than that for a conventional 
steam system. 

In operation, the system has been 
a marked 
cumulates on the floors from where 
it is easily removed. Comfort of a 
high degree is a feature. 

Observations made on a 29 F day 
disclosed the following: 


success, as all lint ac- 


Temperature of leaving water, 108 F 
Breathing line tem 
perature, 75 F dry 
Warp room ” 
» en > ? 1 
radiant floor Relative humidity, 674, 
heating per cent 
“loor temperature 
S0O-83 F 
Breathing line tem 
perature, 75 F dry 
Weave roon Relative humidity, 67! 
unit heater per cent 
Floor temperature, 
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in alr temperatures was onl) 

In the dye house, no fog y 
dent, except for those are; 
dye vats and can dryers, 
steam formation occurred 
height of about 4 ft; abo 
elevation, the steam vanish« 
top ventilating openings in 
the windows were raised but 
was evident. The ceiling w: 
pletely dry at all points. 

To those 
conditions, 


familiar with dy: 
the foregoing vy 


Corner of boiler room showing circu 
lating pumps for radiant heating in 


foreground. Pump in foreground is 
electric driven while pump behind it is 
driven by means of a steam turbine 
In background may be seen the two 
electrically operated mixing valves as 
well as the manual shutoff valves 
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Arrangement of piping for control of panel heating system 


the machine used on this installa- 
particularly if it could be de- 
necessity 


tion, 
signed to eliminate the 
for water cooling. 

The bends in the pipe coils were 
made on the job by means of elec- 
tricians’ hickeys. 


The entire radiant heating in- 


stallation was made by a crew 


which at times consisted of two 


mechanics and two helpers but 
which was made up of one mechanic 


and one helper most of the time. 


78 


In the dye house, with radiant 
ceiling heating, no air 
equipment, the following condition 


»btained: 


handling 


breathing line temperature, 78 F dry 
Relative humidity, 47 per cent 
Floor temperature, 80 F 


(Note that this section is heated 
with a ceiling panel, 20 ft 0 in. from 
the floor. The floor is concrete on 
the ground. The floor temperature 
was 11 F higher than that in the 
weave room although the difference 
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almost unbelievable, and 

usual temperature of the s 
seems to prove the effici 
ceiling radiant 
higher-than-average ceiling ! 


panels in 


The management states 
conditions produced have ted 
in increased efficiency and 


[The architect for this pr vas 
H. Ross Wiggs, and the « ting 
engineer was G. Lorne Wigs 
Richard & B. A. Ryan, Ltd., 
general contractor, and 
O’Connoll Ltd. was the heat 
tractor. ] 
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Gives Dope on Airport Snow Removal 
with Heat at Road Builders’ Meeting 


George B. Coffey Answers Questions 
at Convention “Town Hall” Session 


A “TOWN hall meeting” on air- 
ports was a feature of the annual 
-onvention of the American Road 
Builders’ Association held in Chi- 
ago last month, with George B. 
Coffey, Chicago regional manager 
of A. M. Byers Co., serving as the 
“expert on radiant heat for airport 
snow removal.” 

In reply to the question, To what 
types of roadway construction has 
snow melting by means of em- 
bedded heating pipes been applied, 
and what results have been ob- 
tained? he said: 

“Unfortunately, we have no air- 
port runways in this country with 
snow melting installed. We under- 
stand that our boys found such run- 
ways in Germany after we occupied 
that country. Again, unfortunately, 
ve have not been able to secure any 
letails from there. There is one 
lesigned, but not built yet, for an 


“We do have some rather long 
roadways, such as an 1100 ft pri- 
vate roadway in 
ind a 600 ft long, 24 ft wide indus- 
trial plant roadway. These and all 


Massachusetts, 


the smaller systems we know about 
e operating very satisfactorily. 
“In one industrial job at Buffalo, 
lriveway was kept clear during a 

bs in. snowfall that lasted for three 


ivys last winter. That is the most 


extreme test we know of for any 
snow melting system.” 

Answering the question, Are the 
installation and operating costs of 
snow melting by this method pro- 
hibitive or are economies involved? 
Mr. Coffey replied: 

“The cost of installing a snow 
melting system is not exorbitant if 
it can be installed as the runway 
slab is being laid. On one engi- 
neer’s estimate for a large airport, 
it was less than the cost of snow re- 
moval equipment. You gentlemen 
know better than I do how much 
equipment is needed to clear a run- 
way. With such a system, the snow 
is not just pushed to one side or 
piled up, forming landing hazards; 
also bear in mind that ice is re- 
moved as well as snow. 

“The operating cost reports that 
we have are also much cheaper than 
manpower costs of shoveling. One 
ton of 10,000 Btu coal will remove 
1 in. of snow from 200,000 sq ft of 
runway. In other words, the NW- 
SE runway at the municipal air- 
port in Chicago could be cleared of 
1 in. of snow with 6.5 tons of this 
type of coal (175 ftx 7300 ft). A 
smaller scale example is a private 
driveway in Pittsburgh, 110 ft long, 
which was melted and evaporated 
of 15 in. of snow in 2 hr at a total 
cost of 60c for gas. The same win- 
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ter, this owner melted in. of ice 
in 20 min.” 

When asked, What principles of 
design have been followed by de- 
signers of existing installations? 
Mr. Coffey stated: 

“Design principles are fairly sim- 
ple. In the first place, it is impera- 
tive, we feel, that hot water be used 
in the coils, this medium being en- 
tirely practical permanent 
type antifreeze solutions are em- 


when 
ployed. Systems are only heated 
when needed. On small jobs, water 
can be circulated direct from the 
boiler. On large jobs, such as the 
runways of an airport, steam can 
be generated and heat exchangers 
placed at intervals along the run- 
way. These converters can be placed 
below grade so as to avoid any ob- 
struction to plane landings. 

“The expansion and contraction 
problems in the construction of the 
runway are not affected by the sys- 
tem, since their design is based on 
the extremes of summer sun and 
the cold winter. The heat of the 
slab temperature will never reach 
that produced by the sun in July. 

“The rest of the design is merely 
selecting a size pipe and a water 
temperature that will melt the snow 
in the desired time. It is then an 
easy matter to design a coil that 
will fit.” 


This photo of the two-lane, 600 ft 
long “snow melting” driveway in- 
stalled by the American Cyanamid 
Co., Bridgeville, Pa., was taken short- 
ly after a snowfall to illustrate how 
the snow melting system operated. 
Since two runs of wrought iron pipe 
were embedded in the driveway pave- 
ment under each wheel track, the 
snow was melted in those areas first. 
The snow in the center also was melt- 
ed as heat gradually spread through- 
out the slab, but the most important 
objective—to quickly clear wheel 
track areas—was accomplished by the 
system. Water for the system is sup- 
plied from a small heat exchanger 
connected to the steam boiler. On this 
first operation, 140 F water was used. 
Subsequent operation will be with 
165 F water, which will make the 
system even more effective than now. 


- 
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= 35F 
7 = 65F 
P = 4728 PS/A 
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Fluid Flow’s Relation to 


Installation & Operation 


H. E. FERRILL EXPLAINS HOW SUCTION LINE SIZE 


AFFECTS REFRIGERATION AND AIR CONDITIONING 


7s A LARGE number of installation 
and layout engineers, the study of 
the flow of fluids through pipes or 
other conductors is a science which 
may very well be left to laboratory 
technicians and classroom discus- 
sions. Comparatively little applica- 
tion information has been—and is 
even now—presented in a form 
readily usable by or even conveni- 
ent for the engineer. The chief re- 
sult of this lack of proper informa- 
tion has been neglect, in a great 
many cases, of certain engineer- 
ing fundamentals. Consequently, in 
these cases, otherwise good equip- 
ment has been penalized by faulty 
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installation — with resultant cus- 
tomer dissatisfaction and poor econ- 
omy to both the customer and the 
contractor. 

An error in the size of refriger- 
ant piping is not immediately ap- 
parent, being extremely difficult to 
determine on the average installa- 
tion. There is no convenient adjust- 
ment to correct or compensate, and 
the error can impose severe penal- 
ties on the capacity of the condens- 
ing unit—sometimes as much as 30 
per cent. 

Considerable time is spent in the 
layout of any sizable installation. 
It is necessary to estimate carefully 


Heating, 


the load with due regard to ?! 
sensible and latent heat 
tions, and to select just as carefull) 
the major pieces of equipment ! 


propor: 


arrive at a properly balanced sy* 
tem. The best equipment availabi 
today performs correctly only whe! 


applied as intended by its designer 
and manufacturers. Few enginee! 
would intentionally undersize a Co! 


densing unit or a coil by 2 or » 
per cent. This is particulary tre 


if he is a service contract: ”, sine? 
an overworked system requ res & 
cessive maintenance. Yet || 's Pe 
sible to do just that (or to & 
complish the same result) | prope! 
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attention is not given to the correct 
sizing of the refrigerant piping. 
Accordingly, the engineer should 
be reasonably well acquainted with 
the factors affecting the flow of the 
refrigerant through its piping in 
order to make the necessary allow- 
ances and to select the proper sizes 
for the particular application. 


Exponential Equations of 
Small Value 


The study of fluids—either li- 
quids or gases—in motion is ad- 
mittedly rather complex. It is of 
smal] value to the practising en- 
gineer to encumber himself with 
exponential equations and compli- 
cated formulas and diagrams. It 
is of considerable importance, how- 
ever, that he be familiar with how 
these moving liquids and gases 
affect the operation of the system 
he has designed; often it makes 
the difference between the instal- 
ation he wanted and one he has 

live with. A reasonably thor- 
ugh, logical understanding of 
these factors and their influence 
requires comparatively little time 
and can be of great benefit if prop- 
erly utilized. 


Pressure Drop in Suction Line 
Important 


The movement of any fluid 
through a pipe requires that a 
difference of pressure exist be- 
tween the two ends of the pipe. 
Qbviously, if this difference of 


pressure did not exist, the fluid in - 


the pipe would be stationary and 
hot in motion. It is this pressure 
differential with which the engi- 
heer is vitally concerned, the suc- 
‘ess Or failure of a great many of 
his installations depending on its 
Proper evaluation and prediction. 
In air ¢ nditioning and refrigera- 


NEGLECT OF ENGINEERING fundamentals may penalize otherwise 
good equipment with a faulty installation, causing headaches for all 
concerned. Mr. Ferrill, who is chief engineer of the brass division of 
the Kerotest Mfg. Co., discusses here the importance of fluid flow in 
refrigerant suction piping and its relation to installation and opera- 
tion problems. A second article will analyze a typical installation, 
illustrating the relation between pressure drop, as determined 
through an understanding of fluid flow, and operating characteristics. 


tion work it is referred to as “pres- 
sure drop” and is a measurable 
difference in pressure between the 
two ends of a section of piping. Of 
most importance is the pressure 
drop in the suction line, since that 
has the most direct bearing on the 
capacity of the condensing unit. 
Obviously, the greater the differ- 
ence in pressure, the greater the 
velocity of the fluid but this rela- 
tion is not direct and velocity is 
not the only influencing factor. 
The actual pressure drop for any 
given set of conditions may be de- 
termined through the use of rather 
complex formulas, most of which 
are empirical. A graphic solution 
of these formulas is represented 
in Fig. 1 and will be discussed 
later. 

Fundamentally, fluid flow for- 
mulas are divided into two sets of 
conditions within which the vari- 
ous factors bear entirely different 
relations to the final result. These 
two conditions are known as 
“streamline” flow and “turbulent” 
flow. Distinction between the two 
conditions is determined by the 
value of the so-called “Reynolds 
number” (named for an early in- 
vestigator of the subject). This 
number is directly proportional to 
the diameter of the tube, the ve- 
locity, and the density of the re- 
frigerant, and inversely propor- 
tional to its viscosity. Conditions 
encountered in refrigerant suction 
piping invariaoly establish the flow 
as turbulent in nature. From this 
Reynolds number, and knowing the 
size and surface characteristics of 
the piping, a “friction factor” may 
be obtained. Tne pressure differen- 
tial may be expressed then as di- 
rectly proportional to the friction 
factor, the density of the refriger- 
ant, and to the square of its ve- 
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locity, and inversely proportional 
to the diameter of the pipe. 

It is obvious, of course, that an 
application engineer would be in- 
clined to guess or estimate rather 
than spend the time required for 
such long and involved computa- 
tions. Proper selection would re- 
quire the trial and error method, 
going through the entire problem 
two or three times before arriving 
at the right answer. In order to 
eliminate this unnecessary repeti- 
tion and to save valuable time, 
various charts or diagrams have 
been prepared which represent a 
graphic solution of the problem. 
Fig. 1 is a diagram of this type 
and may be used to determine the 
pressure drop expressed in pounds 
per square inch (psi) per 100 ft 
of suction line length for any combi- 
nation of Btu load and tubing size. 


Basis of Fig. 1 


In view of the characteristics of 
the refrigerant upon which pres- 
sure drop depends (as stated 
above) it is necessary that any 
such chart be computed for a given 
set of conditions. Those chosen 
for Fig. 1 are “Freon 12” refriger- 
ant; a saturation temperature of 
35 F; an actual temperature of 
65 F; a pressure of 32.58 psig* 
(corresponding to a_ saturation 
temperature of 35 F). These condi- 
tions are typical of those encoun- 
tered in the average air condition- 
ing suction line. Formulas and 
other data were obtained from the 
American Society of Refrigerating 
Engineers’ Data Book. Z on the 
chart refers .to viscosity of the 
vapor in centipoises, 

Inspection of the chart shows 
\P (pressure drop) expressed in 


**Psig’’ means pounds per square inch 
gage, and “‘nsia"’ means pounds per square 
inch absolute. 
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lb per sq in. per 100 ft, from a 
value of 0.1 to a value of 20.0 as 
a vertical coordinate. The hori- 
zontal coordinate represents Btu’s 
per hr load from 1000 to 10,000,- 
000. This scale is also calibrated 
in tons refrigerating effect from 
0.5 to 100. Suction line sizes are 
shown as diagonal lines, the chart 
covering standard weight copper 
tubing from '% in. to 44% in OD. 
Respective actual inside diameters 
are also given and may be used as 
a guide in interpolating for stand- 
ard pipe sizes. Velocity lines, if 
plotted, would be approximately 
perpendicular to the tubing size 
lines, the higher velocities lying 
in the upper right hand region of 
the chart. 


Using the Chart 


The chart is normally entered 
with a known hourly Btu load and 
some idea of what total pressure 
drop may be allowed. The Btu 
load is, of course, obtained from 
an estimate at the time of layout 
or from the manufacturer’s coil 
rating. The total allowable pres- 
sure drop requires the considera- 
tion of factors, some of 
which can be rather accurately 
determined while others must be 
estimated. 

The first, and usually the most 
important, is the question of how 
low the suction pressure at the 
compressor inlet can be and still 
retain sufficient capacity for the 
job according to the manufactur- 
er’s rating. Suction pressure has 
a most decided effect on condens- 
ing unit capacity, the lower the 
pressure the lower the capacity. 
Accordingly, if the evaporator 
load is near the condensing unit 
capacity, it must be remembered 
that the evaporator and the con- 
densing unit must be selected, and 
will operate, at different pres- 
sures; these pressures will differ 
by the amount of pressure drop 
encountered in the suction line. 

For example, if an evaporator 
has a capacity of 120,000 Btu per 
hr at a temperature corresponding 
to 32.5 psig and a condensing unit 
a capacity of 120,000 Btu per hr 
at a suction pressure of 30.0 psig, 
a suction line between the two 
should not impose a total pressure 
differential, including that due to 
the heat exchanger, of more than 


various 
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2.5 psig. If this differential is 
more than 2.5 psig and the evap- 
orator pressure is 32.5 psig, the 
suction pressure at the compres- 
sor will be lower and the capacity 
of the condensing unit correspond- 
ingly decreased. 

Also of great importance in de- 
termining the total pressure drop 
is an evaluation of the equivalent 
length of suction line. If the line 
were straight between the evap- 
orator outlet and the compressor 
inlet, this would be equal to the 
linear length of the piping. Since 
this is never the case, the line con- 
taining valves, fittings, heat ex- 
changers, etc., allowance must be 
made for the additional resistance 
encountered. Most heat exchang- 
ers available are rated by their 
manufacturers. However up to the 
present time, very little data have 
been published regarding the re- 
sistance imposed by valves, mani- 
folds, etc. In the 
absence of this published informa- 
tion it is well to consider this ad- 
ditional resistance as from 50 to 
100 per cent of the resistance due 
to the straight run of tubing. Ac- 
cordingly, the equivalent length of 
suction line will then be from 1.5 
to 2.0 times the actual linear 
length. The figure thus obtained 
should be used in determining the 
actual total pressure drop after 
\P is determined by means of the 
chart. To this must be added that 
heat ex- 


accessories 


elbows, tees, 


resistance imposed by 
changers and other 
which are accurately rated. 


Proper Velocity to Carry Oil 


The effect of both of these fac- 
tors is to increase the size of the 
suction piping, keeping the ve- 
locity and pressure drop at a 
minimum in order to gain capacity. 
Selection on the of these 
two factors alone would result in 
a low velocity which, in some in- 
stances, would be insufficient to 
insure the proper circulation of 
oil. For “Freon” vapor to carry the 
percentage of oil normally circu- 
lated, experience has shown that 
it must have a velocity in the 
neighborhood of 1200 to 1400 fpm. 
In small sizes of tubing this ve- 
locity corresponds to a pressure 
drop of approximately 2.0 psi per 
100 ft. This pressure drop is lower 
for the same velocity in larger 


basis 
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sizes of tubing. However, t} 
of AP =2.0 psi per 100 f 
excellent value to use as ; 
in selecting suction line s es 
insures proper oil circula 
all times and almost never «s,); 
in exceptionally high diffe: , 
It is admitted that ther: ar, 
great many installations w ey; 
from a purely capacity sta 
particular attention nee: 
given to selecting 
suction size, 
being sufficient. These cases ar 
variably those wherein t} 
densing unit has a capac 
siderably in excess of that of | 
However, f) 
standpoint, es 


accur;: 
line 


evaporator. 
operation 

when close control of hun 
desired, the 
each installation should bx 
analyzed. Much valuable 

tion may be obtained that 
of immeasurable 
making initial adjustments ar 


characteristics 


assista 


solving future servicing and ope 


ating problems. An analysis 
typical installation illustrating t 


relation between suction line pres 


sure drop, as determined throug 
an understanding of the natur 
fluid flow, and operating cha: 
teristics, will be given in ; 
article. 


NEW MAGAZINE ON 
FEDERAL SCIENCE APPEARS 


Federal Science Progress 
monthly magazine covering the fr 
of government sponsored scienti! 
and technological 
edited for business men rath: 
technically trained readers 
published by the Office of T: 
Services, Department of Comme! 
the first issue being dated Febru 
1947. 

A roundup of wartime deve 
ments in the field of “tro) 
tion” describes the variou 
ures manufacturers 


researc! 


and e° 


must use to protect their products 


from the effects of heat 
midity. Other subjects include s 
heating, weather and indus! 
many others. 

Single copies of the maga7ine @! 
annual subscriptions are lat 
through the Superintendent 


uments, Washington 25, D he 
subscription price is $3 yeal 
single copies 25c ($4 


abroad). 
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ALUMINUM .... for ducts 





S ion SUPPLIES (perhaps “non- 
Pexistent’” would be a better word 
than “short”) of galvanized sheets 
r air conditioning and ventilating 
ts in plants and large buildings 
ave resulted in increasing use of 
ating and air conditioning con- 
tractors definitely regard aluminum 
this time as a “substitute” for 
yalvanized, but whether or not it 
| continue to be regarded in this 
ght will depend primarily upon the 
e (and the availability) of the 
materials in the future, expe- 
ence of sheet metal men in the 
brication and erection of alumi- 
m ducts, and the performance of 
the aluminum ducts in actual serv- 
both resistance to corrosion 
nd ability to withstand mechanical 
lamage. In connection with the lat- 


’ 
I 


gineers seem to feel that an alumi- 


int, some contractors and en- 


hum duct is more susceptible to 
amage trom the other trades 

hile others believe it is no more 
ikely to be damaged by, say, steam- 
ers rking on an adjacent pipe 
le than is a galvanized duct run. 
In residential work and on some 
mmercial installations, aluminum 
‘red to have an advantage 


‘rom appearance standpoint 
eg ducts are left exposed. 
‘he ight weight of aluminum is 
“80 a handling feature. 

The foreman for a large venti- 
am tractor, interviewed last 


a job where aluminum 


Heatiy 
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ducts are being used for air condi- 
tioning an additional floor in a de- 
partment store, thought the mate- 
rial “fine to work with.” He was 
finding no problems whatever in 
this first 
aluminum, and was very 
with the ease of handling and the 


experience of his with 


pleased 


appearance of the finished work. No 
differences were necessary in fab- 
rication or erection compared with 
opinion, the 
approxi- 


galvanized, in his 
aluminum 
mately equivalent to 20 gage. He 
thought that aluminum was excel- 


sheets being 


lent for ceiling runs, but would 
hesitate to use it for risers where 
it might be exposed to bumps or 
knocks after installation. 

The hangers for these ducts are 
of black with bolts 
than sheet metal screws being used 
It was thought there might be a 
possibility with black iron hangers 
and aluminum ducts that electro- 


iron, rathet 


lytic action over a period of years 
would enlarge the holes around the 
screws slightly. By using bolts, any 
slight electrolytic action of this kind 
could cause no trouble. 


Alloys and Hardnesses Used 


The head of another large air con- 
ditioning and ventilating contract- 
ing firm has used a large amount of 
aluminum sheets on recent jobs 
as a substitute, he is frank to say, 
for galvanized. It is his opinion 
that the 2S and 3S alloys in the 
half-hard ('» H) temper are the 
proper aluminum sheets to use for 
ducts; others, however, have found 
2S, *, H entirely satisfactory. His 
company has’ aluminum 
available in the 0.025, 0.032, and 
0.040 in. thicknesses, and uses these 
thicknesses as equivalent to 24, 22, 
and 20 gage galvanized respectively. 


sheets 
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Neither this contractor nor the 
mentioned has had 


any difficulties whatever in the va 


one previously 


rious shop fabrication procedures 
with aluminum and they handl 
aluminum exactly as they do gal 
vanized. The second firm, however, 
has had trouble with aluminum 
when it is necessary to force a con- 
nection in erecting the duct wor! 
Oil, soap, lard and other materials 
have been used to prevent the alumi 
num surfaces from sticking, but it 
has been their experience that there 
are some connections that just have 
to be slammed and that the alumi 
num can't take it as well as cal 


What this 
would like to do is get enough 26 


galvanized. contracto1 


gage galvanized so that he could 
afford to use it for cleats on the 
aluminum installations 

Aluminum hangers are being 
used on this contractor’s aluminum 
duct jobs, with bolts rather than 
sheet metal screws 

Qne contractor interviewed is 
quoting 10 per cent higher for 
aluminum duct work per pound over 
galvanized to cover his increased 
costs—if any. The future cost dif- 
ferential depends, of course, upo 
the material costs for the two met 
als and contractor experience wit! 
the newer one. Because aluminum 
has one-third the weight of gal- 
vanized, 24c per lb aluminum is 
equivalent to &c galvanized mate 


rial cost. Those who currently re- 


gard aluminum as a “substitute 


material” for duct construction 
seem not only willing to change 
their views if experience during the 
coming months so warrants but also 
appear quite thankful to use it now 
after 
with some substitute materials fo 


their wartime experiences 


large sheet metal ducts. 














PRACTICAL PIPING PROBLEMS 





Design Engineer Reports 
on Operating Experience 


John H. Clarke, Marine Engineer, 


Writes of Pumping, Piping Troubles 


Hi avinc SURVIVED the first epi- 
sode of my seagoing “safari” at 
the cost of about 10 lb of weight 
and a lot of lost sleep, I took a 
rest cure for 10 days before ac- 
cepting an assignment on another 
vessel, a 6600 hp turbo-electric 
tanker that had recently returned 
from a long trip. There was a con- 
siderable amount of repair work 
to be done. 

Cleaning and rebalancing of the 
rotor of the inboard turbo-genera- 
tor was an important item. The 
blading of the turbine had been so 
heavily coated with rust that it was 
out of balance and the unit could 
no longer be operated. It was un- 
derstood that this was caused by 
the fact that the gland leakoffs were 
run to an atmospheric drain tank 
with no shutoff valves provided to 
prevent vapor from coming back up 
the line and condensing in the tur- 
bine casing. To make matters 
worse, the “belly” or casing drains 
for the units were connected to the 
gland leakoff drains. If memory 
serves me, the previous crew had 
disconnected the sealing water lines 
to the glands of the generator- 
turbine exhaust valves. 

Under the direction of the tur- 
bine manufacturer's representative, 
the casing drains of the turbines 
were disconnected and run to the 
bilge, as they should have been 
originally. The sealing water lines 
were reconnected to the exhaust 
valves and the rotor of the inboard 
turbine was removed, cleaned, and 
rebalanced. In the process it was 


84 


discovered that the turbine was a 
few thousandths of an inch low at 
the forward end, and this was cor- 
rected. This resulted in a consider- 
able amount of noise at first in the 
reduction gears with which these 
units were furnished, but the unit 
gradually quieted down over the 
period of the trip as the gears wore 
in to the new position. 

The turbine rotor, so I under- 
stood, was cleaned by the newly 
developed blasting method* where- 
by a soft material such as corn or 
grain hulls is used as the blast in- 
gredient. If this is true, a very fine 
job of cleaning was done. 

As indicated by the subsequent 
trip, it was probably not vapor 
coming up from the drain tank that 
caused the rusting, although valves 
should have been provided in the 
gland leakoff lines. Actually, the 
water was coming from the sealing 
water lines to the exhaust valve 

*See Soft Grit Blasting of Metals, by 
Kk. C. Lothrop and 8. I. Aronovsky, Com 


pressed Air Magazine, October 1945, for 
information on this method 


glands, the casing of the sh ‘doy, 
turbine being filled with wat, 
therefrom. Subsequent exp rjen, 
indicated clearly that the © hays 


valve glands were not p oper) 
packed to contain the sealing wato 
and were consequently pass 
ter in the amount of about & 
per day into the turbine ca: 
any time the sealing wat 
turned on. It is believed t! 
is the real reason that the 
crew disconnected the lines 

The forward feed pump i 
was removed and the casi 
welded up in several spots wher 
interstage cutting or erosio: 
taken place. Several of the 
ters on the impeller (it was a gj 
stage pump) had eroded consider. 
ably and these were also ws 
although it was a question as 
whether they were better befor: 


after because the weld metal was 
not machined or filed to a sm 
contour. 


As another item, it was neces 
sary to renew all of the bearings 
both the turbine driver and on t 
pump. Lastly, the cooling wate: 
connection to the thrust end bear. 
ing housing of both of the mair 
feed pumps was changed so as 
provide crossflow in the wat 
jacket by connecting the supply and 
return on opposite sides, instead 
the same side. 

It was in making this change t! 
an incident took place which 
though of minor importance, 
nevertheless typical of the atti 
or lack of pride in workmanshi; 
too many present day craftsm 
The machinists and pipefitters 


volved had removed the oi! gag 
glass for the bearing housing 
order to make it easier to work 


the cooling water piping. but t 
went awry on their sequence 
when they had the water pipe 4 
connected up, they could no longe! 


DIRECT, FIRST-HAND experience on how designs perform is 
service, how the equipment is actually operated, and who! 
troubles are encountered were Mr. Clarke's objectives whe" 
he (a design engineer by training and profession) shipped 0" 
a tanker as junior third assistant engineer. The experience 
he got was most illuminating, and he reports on some of the 
piping and pumping difficulties here, continuing his tale from 
our previous issue . . . His comments and observations are of 
interest not only in connection with marine work, for mony 
of them apply to mechanical equipment in plants anc build- 
ings as well . . . His seagoing phase completed, the o. thor 's 
now a design engineer with the Standard Oil Co. of diane 
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Vie of lower machinery space look- 
ing ‘t. The two valves above to the 
left od to the right are the auxiliary 
valves. It 


turb generator exhaust 
was he sealing water to these valve 
gianos that flooded the inboard tur- 


bine casing, rusting the rotor and 
blad: s. Auxiliary condenser on the left 


screw in the gage glass because of 
the interference. So they put the 
vlass on the outboard (back) 
side the housing where it was 
very difficult to see and to check. 
Despite the fact that they had made 
an error in doing so, they insisted 


yage 


that there was no reason why the 
vage shouldn’t be all right on the 
hack side and that a person could 
easily lean around the pump to look 
at it. They threatened to quit rather 
than change it. 

One doesn’t have to be an operat- 
ing engineer to realize the absurd- 
ty of such a thing. All gages, ther- 
mometers, and other important in- 
struments should be as accessible 
as possible so that trouble will be 
noticed immediately. Instruments 
that are hidden away lose much of 
their value. And yet many times 
this same sort of thing has been 
jone, machinery incor- 
rectly or piping put in improperly 
because someone got off on the 
vrong track and was too stubborn 
and lacking in pride to make the 


installed 


rrection. 
Wrong Way to Fix Cracked Flange 


The night (in port) engineer 
told of a hair-raiser which he had 

ountered. On one ship, a work- 
man had incorrectly taken up on 
i high pressure flange on a steam 
ne and had cracked the flange. 
Rather than replace it he had 
smoothed the crack over with 
graphite and left it. Had the night 
engineer not seen him do it, and 
reported the incident to the fore- 
man, someone might have 
seriously burned by the leak. 


been 


Porosity in Valve Body 


Another item that was repaired 
while we were at the yard was the 
*ypass valve for the tank cleaning 
heater reducing and temperature 
‘ontrol valve. The bypass valve 
Was a 2*5 in., 600 lb std. cast steel 
globe valve, the body of which was 
porous with the result that the 
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ating 








valve was leaking considerably. 
The valve body was chipped out 
and welded up but just a few 
weeks afterward it was necessary 
to have the chipped and 
welded in a new spot adjacent to 
the old leak. 

Apparently there was a consid- 
erable amount of porosity in the 
casting. From observation during 
the war, it would 
foundries generally suffered from 
inexperienced personnel. The 


valve 


appear that 


troubles were certainly universal! 
and not limited to the smaller com- 
panies. The valve in question, and 
another similar valve that devel- 
oped porosity later on the trip, 
were both made by one of our 
foremost valve manufacturers. In 
both cases, the porosity was in the 
body near the top at the narrow 
section about an inch or two back 
from the flange. 


$6000 Pump Damage 


There were other routine jobs 
to be done on the ship such as 
cleaning the tubing and heads of 
the condensers, painting the hull, 
and checking the equipment but 
the major job developed while at 
the yard as the result of careless- 
ness of the men on watch. Because 
of the use of centrifugal pumps 
for the cargo oil, it was necessary 
to keep these pumps as low as pos- 
sible. To accomplish this, it was 
necessary to provide a 2 ft., 3 in. 
depression in the tank top (top of 
the double bottom) and the pump 
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motors were located in the depres 


sion at the forward end of the 
machinery space. The pumps were 
located in the pump room just for 
ward of the motors, and driven by 
shafts extending through stuffing 
boxes in the bulkhead 

In any case, the repair crew (ac 
cording to the story we got) dis 
connected some cooling water pip 
ing in the lower machinery space 
and neglected to reconnect it be 
fore leaving for the day, or to 
secure the overboard isolating 
valves. Sufficient water was leak 
ing into the ship to fill the depres 
sion in which the three 200 hp and 
the two 50 hp motors were located, 
by the time the water was discov 
ered the following morning. Ap 
parently the oiler who should have 
made the rounds to check every 
thing either slept on the job o1 
else didn’t bother to check the 
lower machinery spaces, and th« 
watch engineer didn’t check on 
the oiler. (In American ports, and 
particularly under these circum 
stances—in a repair yard with the 
the watch office: 
is required only to be on board, on 


plant shut down 


call for any emergency.) The bil! 
for removing the rotors and for 
cleaning and drying the coils was 
well over $6000. 

This type of accident with these 
ships was not uncommon, although 
the flooding water had in 
other cases been caused by a break 


most 


in the piping, damage to the ship 
or, most frequently, by a relief 














pump was in operation. The latter moved out to an anchorag: 


engaged in, marine engineering for over had happened often enough so that the repair crew cleaned | sal 
Gibbs and — New —— og hm on later ships of this design the finished a few other minor te». 

ship Corp., Sausclito, Call, The latter was relief valve discharge had either It was about this time a; 
=. in Ly Ay FH I nq been carried back to the pump suc- rather amusing inciden 

At Nerinship. ae wes the pot ge tion, or else run overboard. In ad- place. -Having just left 

piping design. field engineering, and ma- dition, a cofferdam was provided where we had had diffie: 1 

a By b- BR Phd a so that any minor amount of flood- maintaining the proper |. , 

+ me ay ey wy hg ing would not immediately endan- temperature for the main | y; 
struction, materials, equi mt an ra- - — 

Soi acuiarweceoe| ing order that this cofferdam checked to nce how thea, 

of HPAC: "Toe experiences related in ths should be constructed on all of the — making out on this ship. 

ao nwt the, cecurrencen on the second ships of ny oe  atagtie a The weather was still ver co) | 
PORT OEOOMEEE! Gittcesiseet 8 8 = | vere the oo eee 
[ns bk acme. os chee Gees port. was a bit low, even thouyph + | 


main unit was idling at the tim, 7 











structure with which this ship was Steam Hose Causes Split Pi ; 

equi: a wen, seeeed with P pe I turned on a little steam 

two operating and : 

730 F total temperature, a 5400 kw turbo- The only other item that re- the oil gravity tank that supplicj 

merator, and a 6600 propulsion motor, . . . ~ . 

p gg me operating at 2370 volts, at 99 quired repair before we could get the bearings. Sometime lat ' 

rpm of the shaft... . In this re- f th rard w f and much to my surprise. the , 

port, it should be kept in mind that these out of the yard was a frozen anc c y surprise, the oi! ten ! 

a nee heen ne See split wash water pipe, which pro- perature had dropped down avai 

best ne available at the time. Con- vided wash water to the midship sO more steam was applied. Thi 

sequently, as with all construction during S 

the war, these ships did mat repeccent the quarters. Normally, any cold water kept up for about a day, when i P 

Ganamteies cae ann they _ a piping running between the two was casually mentioned to th i 

2 ee ee pad — deck houses would be provided third engineer. And then it cam F 

young and decidedly lacking in training rj ‘ “ “ , ! atter hs Served the ) 

SS ee ae one b cae with a steam “chaser,” and would out The latter h ad. ob: erved tl [ 

remembered that somebody had to sail be lagged to prevent freezing. This oil temperature rising and ha . 

these ships, and these young men took . . : 

on the task. The crew could not be re: pipe (a copper one) was not. To cracked the circulating valve | t 

arded parable t . : 

Seonsiions quel Gh an Gilles amenting make matters worse, someone had __ the oil cooler. Later, with the ter 

company; the equipment and maintenance lrained the li t rent f 7 erature risin avail he 

suffered accordingly. Of the crew of about draine e ine to preven reez- Pp sing gain, n 

44 (it changed from port to port) only 11 ing and then had attached a steam opened the valve some more. § 

men were over 24 years of age, only 10 a . reat x : 

were over 30, and only five were over 35 hose to it to be “sure it didn’t after awhile we were doing a go t 
freeze.” It was the condensed job of pouring heat in at the to P 
steam, collecting at the aft end and removing it at the bottom, as f 


valve on the tank cleaning heater of the pipe just outside of the the oil made its cycle from th el 


and fire pump (used for tank after deckhouse, that froze and pump to the cooler, gravity tan} . 


cleaning operations) which would caused the 12 to 18 in. long split. bearings, sump tank, and back ' rj 
relieve whenever the men shut off When the major repairs were the pump. Who knows... this n 31 
the tank cleaning system while the completed, we prepared to sail and have helped to keep the bay ice-fre: re 


BOILER CODE SECTION IS : 
BEING REVISED BY ASME ‘ 





The boiler code committee of the API-ASME unfired pressure vessel for fusion welded vessels esta! er 
American Society of Mechanical code. The basic minimum require- lished on a premium basis; (4 tr 
Engineers recently announced that ments are essentially those estab- spot examination of fusion welded ch 
its special committee to revise sec- lished in the alternate rules for un- vessels as a minimum requireme!! pa 
tion VIII of the ASME boiler con- fired pressure vessels issued as a (5) incorporation of a nonmandé ter 
struction code (unfired pressure part of the 1944 addenda to the tory appendix as a guide for th Mn 
vessel code) had completed its work code. Besides improved arrange- spection of vessels in serv! 
and submitted a report to the boiler ment, the proposed revision em- The boiler code committee !n\! 
code committee in draft form as a bodies the following: (1) Improved all interested persons to review 
proposed revision of section VIII, and extended rules for the design proposed revision and to 
dated January 1947. of formed heads under internal and comments thereon to the com mittee 

One of the features of the new external pressure; (2) provision The new draft is obtainal': trom 
draft is the development of a more for the design of cylindrical shells J. W. Shields, secretary of |) © com . 
logical arrangement of material, under external pressure at elevated mittee, ASME, 29 W. 39th ="., Nev 
which closely follows that in the temperature; (3) joint efficiency York 18, N. Y., at $1 per « ver 
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Unit Heaters Have Advantages 
in Many Heating Applications 


Is THE LIGHT of current discussion 
and interest in new developments 
in heating methods, the author feels 
that this is an opportune time to 
stress some of the fundamental ad- 
vantages of unit heating in com- 
mercial and industrial installations. 
This article makes no pretense to 
an exhaustive treatment of all the 
advantages inherent in unit heat- 
ing, but is rather in the nature of 
a review—a reminder of important 
points to men faced with the re- 
sponsibility of deciding between al- 
ternative heating methods. 


The Industrial Heating Problem 


A satisfactory method of indus- 
trial heating must cope with vari- 
able and fluctuating heat demands 
from working zones or areas. The 
charting of temperature needs by 
zones in a plant layout over a pe- 
riod of normal operation will reveal 
surprising hourly changes in heat 
requirements. 

A high degree of zone or area 
temperature control is inherent in 
unit heaters. Individually or in 
groups—as complete systems or as 
auxiliaries to existing heating sys- 
tems—unit heaters can be operated 

) serve the areas where heat is 
needed and only those 
areas. 

The speedy response of unit heat- 
ers (without presetting of con- 
trols) to heat demands caused by 
changes in outside temperature is 
particularly important to the main- 
tenance of comfortable conditions 
in boundary areas of the plant lay- 
out and where there is frequent 
traffie between outside and inside 
plant areas. The ease and respon- 
‘veness of control are attained by 
‘imple thermostatic or manual con- 
trols, 

‘The addition of simple accesso- 
hes enables the unit heater to meet 
‘entilatin requirements invariably 
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By P. J. Menden, Young Radiator Co. 


linked with industrial heating prob- 
lems. The fans can be designed to 
provide the necessary changes of 
air per hour, and can be operated 
independently in warm months to 
provide cooling air circulation 
throughout the entire plant. 


Types of Unit Heaters 


Today’s unit heating methods are 
the result of considerable practical 
experience and _ intensive effort 
aimed at attaining a high degree of 
correlation between requirements 
and performance. There are three 
principal types of steam or hot 
water unit heaters, each represent- 
ing an engineering solution for a 
specialized problem involved in ade- 
quate industrial heating, with va- 
rious features available on the dif- 
ferent types to make for a wide 
flexibility in choice of this heating 
method. 

The most familiar is the conven- 
tional horizontal discharge propel- 
ler type. This is the original type 
of unit heater in which heat dis- 
charged is aimed at the zone of op- 
eration requiring heat. It has a 
wide application in factories, gar- 
ages, stores and warehouses—in 
fact, wherever quick pickup in heat 
is desirable or essential. Slow speed 
motors provide quiet operation and 
make feasible the use of this type 
of unit heater in showrooms, offices, 
lobbies of public buildings, ete. It 
is frequently used to supplement 
other heating equipment in periphe- 
ral areas subject to temperature 
fluctuation due to opening and 
closing of large doors. 

The vertical discharge unit heat- 
er was introduced shortly after the 
horizontal type in order to meet 
problems peculiar to structures 
with high ceilings. Stratification of 
heat in layers close to ceilings is a 
common phenomenon in such struc- 
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WITH THE GREAT amount of in- 
terest in various methods of 
heating industrial, commercial, 
institutional, and public build- 
ings—and the consequent 
amount of attention devoted to 
the newer schemes—it is per- 
haps well to review very briefly 
some of the advantages of such 
well-established equipment as 
the steam or hot water unit. 


tures. The vertical discharge units 
operating from heights ranging to 
40 ft overcome stratification and 
reduce the temperature difference 
between floor and ceiling. The re- 
sult is a considerable saving in fuel 
costs along with an adequate heat 
distribution pattern. 

Large open spaces create a spe- 
cial problem, and one which is 
solved by the use of squirrel cage 
type blowers. Here the need is for 
large and concentrated volumes of 
heat with a uniform distribution. 
The high velocity blower type unit 
heater has the reputation of being 
a most efficient and economical piece 
of industrial heating equipment. 


Low Costs 


Fewer valves, traps, and radiator 
connections, less elaborate controls, 
a greatly simplified system of 
piping, and low weight of the heat- 
ing surface in relation to its capac- 
ity account for the low initial cost 
of unit heating systems. But com- 
parisons on the basis of original 
cost cannot tell the whole story. 
Maintenance costs must be consid- 
ered. Here accessibility and sim- 
plicity pay off. 

Fuel costs are proportional to heat 
distribution. Any waste in heat dis- 
tribution results in an increased 
cost burden and is inevitable unless 
heat is supplied directly to—and 
only to—areas where it is specifi- 
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cally needed. By providing easy 
control over heat in any area, unit 
heaters give close correlation be- 
tween performance and _ require- 
ments for heat and thus save fuel. 


response of unit heat- 
ers to heat demands is important 


Since industrial plant layouts are 
rarely static, and new machines 
and/or new manufacturing tech- 
niques impose a new set of heating 
conditions, the cost of future altera- 


tions in the heating system 
seriously considered in cor 
alternative methods. 
Obviously in such contir 
the unit heater offers un: 
advantages, for heat dist 
patterns are easy to relocat 
direct in order to meet the n 
fort requirements. In additi 
heaters do not form obstack 
use of any floor space. A)! 
production area is availabl 
signment to manufacturi: 
poses without being limited 
sideration of possible effect 
manent heat distribution | 


Conclusion: Three Prin: 
Advantages 


Engineering experience ; 
tical judgment can only 
that these advantages ar 
mental to and unique w 
heating. The author is 
that unit heating offers 
tive heat distribution and 
(2) low installation, operat 
upkeep cost, and (3) flexi! 


pal 


meet the ever-present possi)! 


changes in heat distribut 


terns. 





SOLAR HEAT USE 
SAVES HEATING FUEL 

It was mentioned in the December 
issue that a report on solar energy 
for heating (No, PB-25375, $1.50) 
is available from the Office of Tech- 
nical Services, Department of Com 
merce, Washington 25, D.C. Orders 
should be accompanied by check or 
money order payable to the Treasurer 
of the United States. It describes the 
construction and operation of two 
solar heat collectors developed at the 
Engineering Experiment Station of 
Colorado. 

The principle on which this collec 
tor operates was devised by K. W 
Miller, former consultant to OPRD 
(now the industrial research and de- 
velopment division of OTS). The 
actual development work was under 
the supervision of Dr. George O. G 
Lof, associate professor of chemical 
engineering at the University of Colo 
rado. Rights in Professor Lof’s de- 
sign patent, recently applied for, have 
heen assigned to the university, as 


SS 


have those under Mr. Miller’s basic 
patent application. 

The heat collector consists of a 
group of partially blackened over 
lapping glass plates, mounted on a 
roof. The arrangement is similar to 
that of shingles, separated by small 
air spaces. A glass cover over the 
staggered plates is employed to keep 
out dirt. By virtue of the high trans- 
missivity of glass for solar radia- 
tion, and its low transmissivity for 
long thermal radiation, the 
black and clear glass surfaces in the 
unit become heated when exposed 
to sunlight, and the reradiated heat 
\ir pass- 


wave 


has no avenue of escape. 
ing between the plates is heated 
from the trapped heat of the sun 
experiments prove that heat can he 
collected at a higher temperature 
level by this method than can ordi- 
narily be attained by other types of 
solar collectors. 

The experimental installation saved 
20 per cent of the fuel that would 
otherwise have been needed during 


the test period. The autho: 
report state that a more efi 
currently being designed, « 

up to 60 per cent of the fu 

ments. 

For most efficient operat 
investigators state, ducts s 
thoroughly insulated, and 
of storing the heat for a 
economical period of one « 
he developed. It is estimat: 


storage bed containing about ; 


of dry solids would suffice 
were recirculated between t 
tor and the storage unit, t 
bed might be appreciabl) 
Experiments on the storag 
being conducted by the iny 
at the University of Color: 
Locations north of the 4 
lel are generally unfavora! 
heating, 


nomical solar 


states. Because of the po 
using solar heated air to 
absorption type of air con 
is felt that the greatest aj 
of this system would be in 
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I, REASING USE of alloy steel 
piping in recent years developed a 
' stan lardization problem which was 
' referred to the committee on stand- 
' ards of the Heating, Piping and Air 
Conditioning Contractors National 
Association for action. At the last 
annual convention at Atlantic City 
it was resolved that the necessary 
' work be started to create and spon- 
' sor in conjunction with recognized 
agencies (including the American 
Standards Association) acceptable 
standards for stainless steel pipe 
and fittings. This standardization 
problem will also apply to piping 
systems fabricated from other less 
commonly used metals and alloys, 
but the specific problem discussed 
at the Atlantic City convention re- 
ferred to the so-called “stainless 
steels.” 

The ever increasing use of high 
alloy steels for piping systems serv- 
ing various chemical and process 
industries (such as synthetic rub- 
ber, petroleum, food and dairy, 
rayon, pharmaceutical and many 
others) is creating an increasing 
demand on the manufacturers of 
welding fittings and pipe; so much 
so that stainless steel fittings and 
pipe are now manufactured for 
warehouse stock purposes as well as 
being manufactured to meet special 
orders as Was previously more prev- 
alent. Several of the manufacturers 
involved indicate that a major pro- 
portion of their future annual pro- 
duction expressed in dollar value 
will be of the stainless steel types 
and they are already in production 
in many sizes and alloy types. 

As recently as 25 years ago 
“stainless steel” referred to one 
commonly used alloy with corrosion 
resisting properties, an alloy con- 
taining 0.85 per cent carbon and 
13.5 per cent chromium. This is 
the original cutlery type of steel 
which was very popular for use in 
manufacturing knives, scissors, 
dental and surgical instruments, 
ete. Today there are over 60 dif- 
ferent alloy steels in common use 
which offer many advantages of 
heat and corrosion resistance. 

The most popular groups at pres- 
ent serving the piping industry are 
the 18-s chromium-nickel types and 
‘pparen'ly the major demand at 
present is for types 304, 316, and 
347. Type 804 is the popularly used 
Stainles: steel readily adaptable to 
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Starts Standardization of 


Stainless Pipe & Fittings 


HPACCNA Reports on Status of Program 


Initiated at Its Last Annual Convention 





STAINLESS STEEL was one of the 
liveliest subjects discussed at the 
annual convention of the Heat- 
ing, Piping and Air Conditioning 
Contractors National Association 
held at Atlantic City last May, 
and a resolution adopted at that 
meeting provided for the asso- 
ciation initiating “acceptable di- 
mensional standards for stain- 
less steel pipe and fittings.” This 


report — taken by permission 


from the HPACCNA’s Official Bul- 
letin—describes the status of this 
project, and was published so 
that readers could submit any 
comments they wished consid- 
ered to the association's na- 
tional office, 1250 Avenue of 
the Americas, New York 20, 
N. Y., or to the chairman of the 
association’s committee on stan- 
dards, Paul A. Edwards, 608 
Wabash Bidg., Pittsburgh 22, Pa. 





welding, bending and forming. Type 
316 is more corrosion resistant due 
to the addition of 2 to 3 per cent of 
molybdenum. Type 347 is a “sta- 
bilized 18-8” involving the addition 
of 1 per cent or less of columbium. 
This addition of columbium pre- 
vents susceptibility to intergran- 
ular corrosion through carbide pre- 
cipitation during heating in the 
range of 575 to 1650 F and is thus 
more suitable for general welding 
use. Other alloys will find increas- 
ing use for piping as the availabil- 
ity of pipe and fittings is improved. 
Increasing the chromium percent- 
ages improves the oxidation resis- 
tance and more nickel is used to 
obtain greater strength at elevated 
temperatures. 

The 18-8 alloys as well as the 
higher chromium-nickel alloys thus 
offer many advantages not avail- 
able in other piping materials to 
withstand attack by corrosive 
agents and to maintain acceptable 
physical characteristics at elevated 
temperatures as well as subzero 
temperatures. Some of these alloys 
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retain suitable strength and resis- 
tance to heat oxidation at tempera- 
ture as high as 2000 F, which make 
them especially suitable for use 
around furnaces, heat exchangers, 
and high temperature catalytic 
cracking equipment. 

It is, however, the corrosion re- 
sistant properties of the stainless 
steels that make their use so advan- 
tageous for piping in the chemical 
and food handling industries, not 
only because of their resistance to 
attack by various acids and other 
corrosive fluids, but also because of 
the extremely passive nature of the 
metals which prevents contamina- 
tion of the fluids conveyed by the 
piping systems. 

Heretofore in the use of these 
materials in piping systems at ele- 
vated pressures and temperatures 
the designing engineer was guided 
by the ASA B31.1 Code for Pres- 
sure Piping in determining the 
proper wall thicknesses for piping 
and fittings. However, due to the 
high comparative cost of the ma- 
terial involved, and when operating 
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pressures and temperatures permit- 
ted the designing engineer specified 
walls of the minimum thickness 
possible to save weight and thereby 
cost. 

Since several of the manufactur- 
ers involved have been supplying 
stainless steel welding fittings in 
standard weight (schedule 40) and 
extra strong weight (schedule 80) 
for sizes from “4 to 8 in., the need 
for standardization principally ap- 
plied to agreement on a table of 
thicknesses of pipe and welding 
fittings operating at pressure and 
temperature levels below that which 
would require schedule 40. This 
standardization would thus provide 
the designing engineer with a stock 
source of pipe and welding fittings 
which could be used at these lower 
operating levels, be classed as 
standard, and still make an appre- 
ciable saving in cost over the use of 
schedule 40 weights. 

It was this problem that was re- 
viewed in a preliminary way by the 
HPACCNA’s committee on stand- 
ards at their meeting in Cleveland 
in September, which in turn result- 
ed in a meeting with tube and fit- 
ting manufacturers at Pittsburgh 
in November, The tentative con- 
clusions reached at that meeting are 
now being circulated among the va 
rious manufacturers and other in- 
terested parties involved prior to 
formal submission of the standard- 
ization problem to the American 
Standards Association by the Heat- 





TENTATIVE TABLE OF STAINLESS STEEL PIPE SIZES A 
VALL THICKNESSES 


hutsicde 
Pipe Size Dian 
(IPS) (inche 
0.40 
ly 0.540 
1 s4 
] a 
l 
ly lf 
Ll*y 1.9 
4 cin 
4 5 
f 6. 
s g ¢ 
lv 1 
Note (a) These wall thicknesses wer: 
schedule 10 
Sch. No. x Diat 
1750 
Wall thicknesses for 
Schedule 10 thickness 
Note Thickness does not ontorn 
Note (c) Thickness does not ni 


ing, Piping and Air Conditioning 
Contractors National Association, 
the initiator of the movement for 
standardization of this material. 

The following conclusions were 
reached and tentatively agreed on 
concerning the standardization of 
stainless steel pipe and fittings: 

1) That the outside diameter for 
“iron pipe size” be used for all pipe 
from ‘x to 12 in. inclusive 

2) That three weight classifica- 
tions of piping in the above sizes be 
established as standard, as follows: 
. (Schedule 80) 


(Schedule 40) 
. (Schedule 10) 


Extra strong weight. 
Standard weight 
Light weight 

3) After discussion 
was reached on the use of the AISI 


ayreement 


Wall Thicknesses (ir 
a) Lt. Wt Std. Wt | 


(Sch. 10) (Sch. 40) 





wall thicknesses for light bs 
pipe and some modificat 
schedule 40 and schedule & - 
in. and 12 in. for the ot} 
classes of pipe. Based on t} 
discussions, the wall tl 


shown in the table were 


1) It was agreed that 


lem of manufacturing 


tions, tolerances, et TO! 


of piping was beyond the 
this meeting. The AISI re 
tives proposed that a re\ 
specifications for austenit 
now covered by ASTM spe 


A-158 alloy pipe), would 


for the three types of I 


steel generally considere 
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The shaded areas show where radiant cooling occurred; no effect 
was noticed in the plain areas. Some few rooms—noted by 
double hatching—were at inside conditions for summer comfort 





It was thought by the design engineers that cold air 
could be pumped into the space between each 
floor and delivered through holes in the ceilings 


Can't See Radiant Cooling 


I MAY BE mistaken, but I can’t re 
member ever hearing or reading very 
much about methods of radiant cool 
ng. Almost every speaker or writer 
nthe subject of radiant heating goes 
nin great detail on that phase, and 
then savs “Cooling is effected by 
pumping chilled water through the 
same pipes.” 

From Switzerland, Norway, and 
ther countries come accounts of suc- 
essiul installations of radiant cool 
ing, and it is explained that the de- 
‘igning engineers have studied the 
veather charts for vears and have 
umd they can carry the panel tem 
sufficiently high to prevent 
mdensation and still give comfort 
ble conditions. Here in the United 


peratures 


“tates the outside average summet 
sign conditions could be set at 95 
leg dry bulb and 78 deg wet bulb 
‘hese conditions vary to some extent 
up or down in various parts of the 
‘ountry hut for the sake of this article 
“Us consider them correct. 


BY WILL D. SAMPSON 


sy the radiant method of cooling 
the dry bulb only is affected and re 
duced. It has already been proved that 
comfort conditions, as far as the hu 
man system is concerned, are affected 
by a combination of both relative hu 


THE AUTHOR—who has had con- 
siderable experience in air condi- 
tioning work and has recently re- 
opened his consulting engineer- 
ing office—is skeptical about the 
possibilities of radiant cooling. He 
discusses here the case of a multi- 
story building where a radiant 
cooling effect was unintentionally 
obtained . . . His remarks on the 
subject may start an argument be- 
tween proponents of the method 
and those who feel as does Mr. 
Sampson. Comment will be most 
welcome, for—as Mr. Sampson 
points out—only in such a way 
can good conclusions be drawn. 
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midity (a function of wet and dry 
bulbs) and the dry bulb temperature. 
With the reduction of the dry bulb 
only there will be an increase in the 
relative humidity. The relative hu 
midity will continue to increase until 
condensation occurs—where, so long 
as the temperature remains constant 
or lower, it will remain 

From exhaustive experiments in 
the past and by the installation of 
thousands of conventional summet 
cooling systems, it is known that at an 
SO deg dry bulb the relative humid 
ity should not exceed 50 to 55 per 
cent to obtain maximum comfort 
With the average relative humidity 
at so high a level it is difficult to 
understand how, if panel tempera 
tures are sufhciently high to prevent 
condensation, the dry bulb could be 
lowered enough to become effective 
To overcome this, of course, the panel 
coils could be so arranged as to carry 
off condensation without harm to the 
building structure through suitable 











troughs. However it is designed, in 
a room cooled by the radiant method 
without the aid of ventilation the rela- 
tive humidity would be at or near 
saturation. The immediate conclu- 
sion to draw is to supplement radiant 
cooling with ventilation air that has 
been properly dehydrated to over- 
come the objections of high relative 
humidities. 


Turned Out to be Radiant Cooling 


There was a building in which a 
summer cooling system was installed 
that, while it was not intentionally 
designed as such, turned out to be a 
radiant cooling system. This was a 
multi-story office building in a large 
mid-western town. 

This building had an air space be- 
tween each floor, occasioned by the 
furred ceiling below and the imme- 
diate floor slab above, of about 16 in. 
It was thought by the design engi- 
neers that cold air could be pumped 
into the space and then by simply 
cutting holes in the furred ceiling and 
attaching a grille thereto, air could 
be delivered without the use of duct 
work. If such a system could be suc- 
cessful, the immediate savings in duct 
work alone—not to mention plaster- 
ing, painting, noise of erection, etc.— 
would have been tremendous. The 
air was delivered all right, after it 
had given up its cooling effect “ra- 
diantly” through ceilings and floors 
near or adjoining the rooms used for 
the units. The shaded areas on the 
floor plan indicate where radiant 
cooling occurred, and the plain areas 
shows where no effect of any kind 
was noticed. 

In the rooms near the units, mois- 
ture condensed on the cold floors and 
ceilings. This was remedied by proper 
insulation which extended the shaded 
area somewhat but radiant cooling 
was still apparent. This caused type- 
writers, metal desks, surgical instru- 
ments, and other metal objects to 
take on a film of moisture and deteri- 
oration in the form of rust was appar- 
ent. In the extreme ends of the build 
ing’s two wings, there was no cool- 
ing effect at all even though there was 
plenty of air entering these rooms 
through the ceiling outlet. This 
proved that the air had given up its 
energy back the line in the form of 
radiant cooling. 

Some few rooms—noted. on the 
plan by the double hatch lines—were 
at inside design conditions for sum- 
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mer comfort. Yet in these rooms one 
did not feel the effect or relief ex- 
perienced in the ideal air conditioned 
space. The occupants of the building 
suffered from varying degrees of dis- 
comfort. The air seemed to weigh 
heavily upon you ina depressing way. 
From an air conditioning point of 
view there was a sufficient amount of 
air entering each room but it did 
nothing to relieve this uncomfortable 
feeling even when thé air quantities 
were doubled. 

This situation was corrected by 
rather unique means. The ceilings 
in the corridors were removed and 
the floor slabs on the under side 
heavily insulated and troweled 
smooth. The walls of the corridor 
were extended up to the floor slab 
above and plastered smooth. The 
ceiling was reinstalled 8 in. lower 
than the finish ceiling line in the 
offices and plastered smooth on both 
sides. Sheet metal duct work was 
installed between the air handling 
units and the “duct” in the corridor 
ceiling. In the office space a non- 
metallic duct 6 in. deep was installed 
tight to the ceiling and cut through 
to the corridor “duct”. By proper 
vanes, splitters and other duct con- 
trols, air was delivered in the proper 
portions and the loss in tempera- 
ture did not exceed 3 deg from the 
unit to the most extreme end. The 
system then resembled any conven- 
tional air conditioning installation, 
temperatures and humidities were 
satisfactory, and all objections were 
overcome. 

All that can be said of this system 
as it was originally designed is that 
it was a radiant cooling system, and 
it left the occupant feeling not a great 
deal unlike an oyster must feel cov- 
ered as he is with a film of moisture. 
The sensible temperature was well 
down below outside conditions, the 
relative humidity approached 100 per 
cent in most areas, the moisture 
could not evaporate from the body, 
and the human system—intricate as 
it is— could not properly regulate its 
temperature to a point of comfort. 

Comments Welcome 

These have been my experiences 
with radiant cooling and they have 
not been successful. I have not closed 
my mind on the subject for I don’t 
believe all the facts are in as yet. Com- 
ments would be most welcome, tor 
only in such a way can good conclu- 
sions be drawn. 
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HEAT PUMP COOLS 
SUBMARINES 


The Germans made use ©  {}y 


heat pump, or reverse refrige) tj, 


cycle, to cool submarines in tr pica) 


seas and to heat them in colde: sea. 
according to a report on G: ma; 
marine refrigeration (PB-4 is6¢ 


photostat, $4; microfilm, $) fp, 


sale by the Office of Technica! ser, 
ices, Department of Commer: 
Washington 25, D. C. 


for drinking water. 


According to the report, new 
method was used for the contro! o; 


compressor capacity in marine re. 
A solenoid kept the 


frigeration. th 
poppet valve of the compressor oper 


during the first part of the com. 


pressor stroke. The solenoid was jy 
turn controlled by a pressurestat 
so that the amount of time the valy 
was kept open depended upon th 
pressure. The method was claimed 
to control temperatures within pre- 
cise limits and without 
starts and stops of the motor; 

also maintained a better balance 
within the refrigeration 
The device is known as the Glaessel- 
Linde automatic capacity contro! 


frequent 


system 


Condensers were found to 
cooled with sea water 
through at the rate of not mor 
than 200 fpm. The slow speed pre- 
vented the corrosion which occurred 
when cooling water was circulated 
more rapidly. 

Orders for the report should | 
accompanied by check or money or 
der payable to the Treasurer of th 
United States. 


ASME HONORS 
MORRIS E. LEEDS 
Morris Evans Leeds, pionee 
the development of modern electrica 
instruments and in the field of indus 
trial relations, recently received t 
highest honor of the Amer: 
ciety of Mechanical Engineers 
ASME Medal. The medal was pr 
sented by D. Robert Yarnal!, 45‘! 
president, at the society's annual ba! 

quet. 

Mr. Leeds, founder and « 
of the board of the Leeds & ° 
Co., is the inventor of a basic «len 
in the automatically opera'«< 
anced current, recording an 
ling instruments that hav« 
indispensable in modern in “st 


pumped 


‘4 
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Mi ture 
which condensed in cooling the air 
inside the submarine was co) lected 
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Boilers, Conditioning Equipment 


Hoisted to Top of Big Building 


Sonar, FEBRUARY 9, with tem- 
peratures hovering around 20 F 
and a stiff north wind, saw the 
starting at the Kirby building, Dal- 
las, Texas, of a most unique 
mechanical engineering job. This 
16 story building—in the Akard St. 
anyon of downtown Dallas—has 
been supplied with steam from the 
neighboring Hotel Adolphus, which 
service is now being discontinued. 
In the original construction, no pro- 
isions for a basement nor a boiler 
stack were made. Zumwalt & Vin- 
ther, designers of the new year 
round air conditioning system for 
the building, conceived the idea of 
nstalling the boilers and attendant 
equipment on the roof of the build- 
ing. 

Martyn Brothers, Inc., of Dallas, 
mechanical contractors of 32 years 
experience, were awarded the con- 
tract. This firm, headed by Henry 
J. Martyn, has handled many un- 
isual installations. C. R. Gardner, 
ce president of the company, 
vorked out the details of hoisting 
the two 9 ton boilers from the 
trucks on Akard St. to their posi- 
tion on the Kirby building. The 
crew of steel workers was under the 
supervision of C. B. Rains, who is 
quite adept at the dangerous task 
nvolved in working from an I-beam 
extending out over the street. Mar- 
tyn Brothers’ forces, under the di- 
rection of Mr. Gardner, consisted 
of J. T. Halbrook, heating superin- 
tendent, Fred Fehmel, heating fore- 
man, and Jas. O'Connor, engineer. 


225 Foot Hoist 


Preliminary preparations were 
in advance in order that 
the actual hoisting could be accom- 
plished in one day, and since Akard 
St. is one of the main crosstown 
arteries of the city, it was neces- 
sary to execute the work on a Sun- 
fay. Special insurance against all 
ossible hazards was arranged in an 
‘mount exceeding half a million 
llars. Work was begun at 9:00 in 


’ 


made wel] 
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the morning and by 10:30 the shell 
of the first boiler had started the 
225 ft journey to the hoisting beam 
on the top. This trip required 19 
min. 

Upon reaching the top, the load 
was transferred to a rolling dolly, 
which was then pulled over the cor- 
nice of the building on the hoisting 
beam and then lowered onto rolling 
cradles to be carried into the ma- 
chine room previously constructed 
on the top of the building. After 
the 10,000 Ib shell was hoisted, the 
8000 Ib firebox was raised in the 
same manner, as were the two parts 
of the second boiler. 

After the boilers landed 
additional equipment—fans, dehu- 
midifiers, heat exchangers, heating 
coils, etc.—were raised by the same 
means. Rigging was changed to 
suit the lighter weight of these 
items, and the trip was accom- 
plished in about 5 min. Despite the 
extreme cold and high winds the 
entire program was completed 
without mishap. 

The boilers will be fired with 
natural gas and provision for stand- 
by oil firing will be made. Induced 
draft fans on each boiler provide 
necessary draft, and the 6 ft stacks 
serve only to project the flue gases 
through the machine room roof. 


were 


Piping Changes 


The radiators and all steam piping 
will be removed from the upper 11 
floors of the building and replaced 
with a year ‘round conduit system 
of air conditioning. The existing 
main steam riser will be connected 
to the boilers and thus reverse the 
direction of flow of steam to supply 
the lower five floors of the building. 
Condensate from this section will 
be pumped to receivers in the ma- 
chine rooms, and thence returned 
to boilers through automatic pumps. 
The refrigeration machinery—with 
a capacity of 350 tons and consist- 
ing of a motor driven centrifugal 
compressor, condenser, cooler, and 





heat exchangers—will be hoisted a 
a later date. At the same time a 
1000 gpm induced draft 


tower will be hoisted and placed on 


cooling 


special steel grillage already erected 
for that purpose. 

Heating and cooling of the uppe: 
section of the building will be ac- 
complished with the use of water 
circulated through heat exchangers 
to each of the three zones of the 
building. The circulating lines will 
be of copper and will be placed in 
approximately the same position as 
the original steam risers, which will 
Temperature control 
accomplished through the 


be removed. 
will be 
use of exterior thermostats con- 
trolling three-way mixing valves in 
the water circuits supplying each 
zone. 

The interior offices of the build 
ing will be air conditioned by means 
of a conventional system of duct 
work supplied by a dehumidifier in 
the penthouse machine room. 


After the 10,000 Ib shell of the first 
boiler was hoisted, the 8000 Ib firebox 
Was raised in the same manner, as 
were the parts of the second boiler 
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SAM LEWIS’ PAGE 


IN THIS regular feature, informal comment on heating, 
piping, and air conditioning matters is given by Samuel R. 
Lewis, consulting mechanical engineer and a member of 


HP&AC’s board of 


consulting and contributing editors 


Filing Plans in an 


Engineering Office 


_ HIS IS WRITTEN in a selfish mood, 
to set down some of the little things 
that must be lived with by an engi- 
neer; and perhaps to aid in their 
solution by naming them or to evoke 
aid in solution from the friends who 
read this. 

We moved our office so as to gain 
more space and so as to throw away 
several years’ accumulation of de- 
funct correspondence. I can’t throw 
away old specifications of completed 
plants because additions keep com- 
ing up, and because they form the 
best possible record for the inevi- 
table repairs and improvements 
that buildings seem to require. I 
did throw away several hundred 
pounds of expensively printed war 
housing specifications hoping that 
those housing and trailer projects, 
once built and lived in, will go for- 
ever into the limbo of forgotten 
things. 


Drawers for Plans 


I rebuilt again the often moved 
and often rebuilt chests of horizon- 
tal drawers for plans. The chief en- 
gineer of a manufacturing plant 
can insist on uniform sizes of draw- 
ings and has a chance at least to 
keep only the tracings. A consult- 
ing engineer is compelled to use the 
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sizes of drawings furnished by his 
clients, and as he frequently gives 
the client the tracings, his plan 
filing problem is difficult. He re- 
ceives on many projects the blue- 
prints of preliminary architect’s 
sketches and usually is smart if he 
saves them until the final plans are 
made. They accumulate and they 
curl up and they get lost, and their 
filing and storage and ultimate con- 
signment to the incinerator fre- 
quently involve risk of embarrass- 
ment when the old drawings “turn 
up absent.” 

We tried clipping all the blue- 
prints of large projects to binding 
laying the rods in indexed 
slots so that the drawings hang in- 
side vertical cabinets. It is hard to 
prevent dust from accumulating in 
such enclosures, and it is a serious 
task to pull out each set for refer- 
ence and to rebind the great thick 
mass time a new drawing 
must be added. The old fashioned 
flat drawers seem to be best, even 
though the drawings in each drawer 
may be any size from 60x36 in. to 
12x24 in., and the little ones like to 
hide under the big ones, and there 
is an occasional big one that refuses 
to enter the drawer. 

After a project is finished, the 


rods, 


every 


Heating, 


have to go to 
dustfree, 


drawings 
which should be 
sisting, and yet 
We have a 
troughs for this purpose, 
in a dust-tight cabinet. 

one (having the broadest s} 


easily a 


series of shee 


| 
i 


to bear possible complaint 
from) to take the responsi! 
destroying all the drawing 
those vital for occasional re! 
or for additions perhaps 
or more ahead. 


HOW TO PRESERVE drawings, 
blueprints, and specifications in 
the engineering office is an en 
gineering problem in itself of 
no small magnitude! Mr. Lewis 
takes time off this month from 
discussing the problems met 
with in the plants and buildings 
of a consulting engineer's 
clients, turns his attention to the 
mechanical facilities of his ows 
headquarters. We are sure thot 
other consulting engineers 
contractors, engineers in indus 
try, and building engineers wl 
find his remarks helpful, will 
perhaps contribute their ideos 
on the subject for pub’ ication. 
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I'm 


nake these transferred draw- 


to rolls up to about a foot in 


er, index them in a book, and 


sheet of a big set 


em into one of the 
I have known succe 
reful contractors who 


of 


metal 
sssful 

fold 
plans 


tely to 11x14 in. size and file 


n cardboard 


transfer < 


“ases. 


ttle job is not very satisfac- 


r projects having 50 sheets 


vy blueprint paper, 


erhaps 5 ft long. 


each 


rs ago I tried clipping the old 


t 


rl 


Ve 


ys together with grommets 


ng them on 


he ks 
the hinges 
This scheme worked 


on 
ac OTs 


oors, 


fire hazard was great 


e occupied was tremen 


sheet 
“dd 


well 


at 


and 


dous 


About in the Market for 


nk | 


Microfilm 


am about to be i 


for microfilm or 


aphic method of savin; 
so that 


the troublesom 


nts can be destroyed. 


ly recent 


introduction 


1 the 


some other 


yy old 
© old 
The 


into 


ngineer’s life of photography is 
thy of many kind words 


” 


Ke 


drawings on tracing 


cloth 


ilmost obsolete. It is practicable 


n 


t 


a drawing in 


and to obtain therefron 


plications, either in v 
a blue background or 


oN | 
| a 


We 
ing drawings, enclosed 
g ping & Ait 


ive a series of sheet metal troughs for stor- 
in a dust-tight 


pencil 


on 
1 ex- 


\ hite 
with 





colored black lines 
white It 


also to make, from these same origi- 


or nearly on a 


background. is possible 
nals, prints on transparent paper 
upon which addi- 
tions can be drawn, erasing chem- 


alterations and 


ically any undesired lines or letters, 


and then to duplicate these. It is 
also possible by the aid of pho- 
tography and chemistry to make 


black line drawings on cloth that 
simulate inked plans 
cloth, from originals that are pen- 


on tracing 
ciled on paper. 
If the 


are perfect, 


original 
this 


process will be acceptable. 


pencil drawings 
photo-chemical 
If, how- 
ever, the penciled lines vary greatly 
in intensity or if there are imper- 
fections in the paper of the original 
drawing, of course the photograph 
will 
ing will be 

Thirty there 
trend toward the hectograph meth- 


perpetuate them and retouch- 


necessary. 


years ago was a 


od of plan making. Various colors 


of water-soluble ink were employed 
on the tracings. These were laid on 
a glycerine and water-impregnated 
pad on the surface of which part of 
the ink 


which 


and 
of 


Occasionally 


transferred 
limited 
could be printed. 


was fron 


a number copies 
must refer to one of these old draw- 
The colors usually are legibl 
but the paper refuses to lie flat and 
it cracks if forced out 
I am thankful that 


ings. 


for tracing. 


this scheme of 


cabinet 
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Is ho iongel 


plan duplication 
ticed 


Glass Topped Table a Handy Tool 


One of our handiest tools is 


ground glass topped table fitted 


with a group of tubular vapor lamps 


under the glass so that the weakest 
sort of blueprint easily can be 
traced 

We use many photostats, espe 


cially for ammunition in backing uy 


our recommendations ti clients 
For example, a relatively small p} 
tograph of the elaborate origina 
drawing of an old boiler plant cai 
have drawn upon it the outline of 
proposed new boile permitting 
convenient visualization ol bot! 
equipments 

The thumbtack of me-honored 
memory is almost a thing of the 
past, since Its se rulned the col 
ners of many plans, wore down de 
pressions in fine drawing boards 
and—when encountered point up 
drew blood and thunder from the 
draftsmen scotch tape from one 
of our clients seems to have abol 
ished the “dangerous thumbtack.”’ 

Words cannot express my feel- 
ings toward the rare client who ir 
sists that sper ifications shall be 
typed on 842x114 in. sheets that will 


not fit into standard filing drawers 
designed for 84x11 in. paper l 
vish this guy had to sleep in a bed 
2 ft shorter than se is! 





One of our handiest tools is a glass top table 
for tracing even the weakest sort of blueprint 

















Data on Heat Loss from Underground 


Walls Given in Air Conditioning Report 


A COMPLETE REPORT of the meth- 
ods used and results obtained in the 
air conditioning of an underground 
storage area in Britain, where high 
explosives were maintained in first- 
class condition for long per'ods, 
was given in vol. 14, no. 137, of the 
Journal of the Institution of Heat- 
ing and Ventilating Engineers. 

Abandoned underground work- 
ings of certain stone quarries, some 
80 to 100 ft below the surface and 
covering an area of 50 acres, were 
to be utilized by the British war 
office for storing explosives but 
early tests showed that the air in 
the workings had a constant tem- 
perature of about 49 F and a rela- 
tive humidity close to 100 per cent 
all the year ‘round. Since the op- 
timum storage conditions were 
found to be about 75 per cent rela- 
tive humidity at a temperature 
above 55 F but not over 60 F, con- 
trol of the atmosphere in the stor- 
age areas was essential. 

In experiments conducted in 100 
ft by 100 ft trial areas, it was found 
difficult to estimate the heat losses 
since the thickness of the walls was 
infinity, the exposed surface of the 
rock varied from very rough to 
quite smooth, and the rock had a 
variable moisture content. This lat- 
ter factor had a far greater in- 
fluence on the heat losses than 
either the roughness of the surface 
of the rock walls or the velocity of 
the air past the walls. 

From a series of tests in an ex- 
perimental chamber over several 
months, there was finally evolved a 
combined conductance and convec- 
tion coefficient of 0.2 Btu per sq ft 
of surface per hr in damp areas, 
and about 0.15 in dry areas. Heat 
losses were calculated on the basis 
H —Af (T, —T:.), where H is heat 
loss in Btu per hr, A the total area 
of surface in sq ft, f the combined 
coefficient, and 7,—T, the tem- 
perature difference between air and 
rock face. 

In the first attempts to dry by 
means of conditioned air, a steam 
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air heater and fan delivered air at 
71 F dry bulb and 75 per cent rela- 
tive humidity to the storage space. 
Within 1 hr of shutting down the 
plant, however, the air in the area 
reverted to 100 per cent relative 
humidity, and higher temperatures 
only increased the evaporation of 
water from the surface of the rock. 
A silica gel adsorber dehumidify- 
ing plant was then installed and set 
to deliver air at 50 F and 65 to 70 
per cent relative humidity but it re- 
quired too much cooling water for 
the conditions prevailing and this 
method had to be abandoned. 


Tests were made using water- 
proofing paints on the surface of 
the rock, and it was found that with 
treated surfaces the heat losses in- 
creased due to conduction through 
the water-saturated rock behind the 
waterproofing, as compared with 
untreated rock through which the 
heat losses decreased as the water 
was evaporated and the rock be- 
came dryer. After testing various 
waterproofing materials for their 
ability to reduce the evaporation 
and, by sealing the pores of the 
stone, prevent capillary action, 
one having a silica base was found 
which had an efficiency of over 80 
per cent when sprayed on, and 
which gave a hard, glossy, white 
surface. 

Two large test areas, each of ap- 





CYRIL TASKER, director of 
research of the American 
Society of Heating and 
Ventilating Engineers, re- 
views here a recent British 
report on the air condition- 
ing of underground areas 
for wartime storage . of 
high explosives. . . . Infor- 
mation on the method 
of controlling temperature 
and humidity and data on 
wall heat losses are given. 
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proximately four acres, we 
ditioned by blowing 150,000 | fy 
air drawn from large disused wor. 
ings in which the ambient 
tions were 48 F and 100 ; 
relative humidity, up a passave |» 
ft by 10 ft, running some 50 
along the whole length of « 

of the test areas. The 

acted as a plenum chamb: 

air heaters were set in one wa 
rectangular ducts set on the fa: 
side of the wall carried th: 

air right across the areas. 

was distributed through 
openings in the sides, 
sliding shutters being used to ba 
ance the flow. The air was exhaust 
ed at floor level and drawn up t 


adjustable 





the surface by a vent shaft with a me 
exhaust fan on the top. Balance da 
air pressure was maintained in th an 
area. te! 


Following the successfu! opera 
tion of these large test areas, a fu 
ther area of 10 acres was air 
ditioned; but since there was : 
large area available to act 
“cold storage reservoir,” mechani- 
cal refrigeration in the forn 
375 ton ammonia machine was ust 
This machine and the method 
operation are described in detai 
the paper. 








Underground, a 100 in. fan han- Bj, 
dled 230,000 cfm against 2 in. stati ’ 
The main heater had a capacity of 
200,000 Btu per min and was fed 
a 10 in. steam main from the engine 
exhaust. Parallel to the heate! 
there was an air washer fed with 
2400 gpm of chilled 34 F water 
from which the air left saturate 
at 36 F. The conditions maintaineé 
in the area averaged 60 F dry bu! 
and 53 F wet bulb. a 


‘ussion 





In the course of the di 
it was pointed out that there wer Sy 
numerous instances in whic!) a te” | 
perature of about 50 F had been i. 
found in underground areas 4° 4 
that this seemed remark*)ly ©" il 
stant from the Arctic Cir: « to th _ 
Mediterranean. ‘ebr 
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“OPEN for DISCUSSION” 


Suggests Graphs or Charts for 
Data on Wood Heat Conductivity 


T ut Epitor—The following com- 
ments are offered relative to the 
data sheet entitled Conductivities 
and Conductances of Building Ma- 
terials and Insulations, by Paul D. 
Close, in the February HPAC. 

Mr. Close has selected conduc- 
tivity values for most of the wood 
species listed in Table 3 at two dif- 
ferent densities and three different 
moisture content levels. This form 
of presentation is obviously more 
satisfactory than the practice of 
merely listing a conductivity value 
for a species without indicating 
either the moisture content or 
iensity upon which the conductiv- 
ity value is based (see Yellow Pine, 
Table 3, page 100, February 
HPAC). 

Various investigators* have 
hown that the heat conductivity of 
ood is dependent primarily upon 
its density and moisture content, 
nd the relation between conduc- 
ivity and these two variables has 
een expressed by means of align- 
“F. B. Rowley, The Heat Conductivity 
' Wood at Climatic Temperature Differ- 
fees, ASH VE Journal Section, Heating, 
riping & \ir Conditioning, vol. 5, 1933, 
Frederic) F. \Wangaard, Transverse 


Heat Conductivity of Wood, ASHVE 
journal Section, Heating, Piping & Air 


onditionine, vol. 12. 1940, pn. 459-464. 
J.D. MacLean, Thermal Conductivity 
. Wood, \SHVE Journal Section, Heat- 
te — & Air Conditioning, vol. 13, 
> ee $91. 

Le F. Wangaard, The Effect of Wood 
saweaure pon Heat Conductivity, 
‘SME rr sactions, 65 (2) 127-135 
eoTruary 7 
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ment charts, graphs, and equations 
Individual species vary in conduc- 
tivity within relatively narrow lim- 
its about the values anticipated on 
the basis of moisture content and 
density alone. Since available data 
show that deviations in conductivity 
from those anticipated values are 
fully as pronounced in the wood of 
a single species as those that ap- 
pear to exist between different 
kinds of wood, it would seem that a 
graph, alignment chart, or equation 
is the most practical way to present 
conductivity data for wood. 

Such an approach would offer 
several advantages: (1) For gen- 
eral use it would permit the average 
value for density of a species (not 
given in Table 3) to be used as the 
basis for expressing the average 
conductivity value for that species 
at one or more levels of moisture 
content. (2) It would permit ap- 
plication of available data to spe- 
cies not listed in Table 3 provided 
the density of wood were known. 
(3) It would permit the user to de- 
termine readily the heat conduc- 
tivity of a species listed in Table 3 
but of other density or moisture 
content values than those shown. 
(4) It would give recognition to the 
basic factors involved.—FREDERICK 
F. WANGAARD, assistant professor 
of forest products, Yale Univer- 
sity. 


CITES REASONS FOR 
PLANNED CONDITIONING 


C. Robert Cheney, addressing 
building owners and managers in 
an article on planned air condition- 
ing for office buildings in the Feb- 
ruary issue of the magazine Sky- 
scraper Management, said that 
regardless of the extent of air con- 
ditioning contemplated either now 
or in the future—it should be 
planned. 


Careful planning by “‘a competent 
consulting engineer” is necessary, 
he stated, so that: 

1) You will obtain the air con- 
ditioning results you require. 

2) Electric service in trans- 
former and switching capacity will 
be available. 

3) Electric wiring of ample 
capacity and adequate distribution 
will be available at the points re- 
quired. 

4) Water and drain pipes of am 
ple capacity will be accessible. 

5) Maintenance of equipment 
will be in accordance with a definite, 
prescribed plan. 

6) The entire development of air 
conditioning within your building 
will be systematically planned, re- 
gardless of the type of equipment 
or system used and regardless of 
who pays for the equipment. 


~~ => 








QUESTION of the MONTH 


YOU ARE invited to submit a heating, piping, or 
air conditioning question for publication. You 
are also invited to submit answers to questions 
from others, which are paid for at regular rates 








How to Heat Office Room 


in Steam Heated Garage 


"T uene WAS PUBLISHED in the Jan- 
uary HPAC a question from “W. 
O.” regarding heating an office 
room in a garage by means of a 
hot water radiator, the hot water 
to be supplied from a steam boiler 
kept at constant temperature by an 
aquastat. “W. O.” asked if there 
was anything wrong with his lay- 
out, and also what kind of pump to 
Following are some of the an- 

which have been submitted 
to this question. 


SUGGESTS INSTALLING 
HOT WATER CONVERTER 


Although the scheme submitted 
by “W. O.” and indicated in his 
sketch will operate, we believe that 
the system as_ such, from 
causing possible trouble, will be ex- 
pensive from the standpoint of 
power costs for operating the cir- 
culating pump against a pressure 
of approximately 25 ft due to the 
static head in addition to the fric- 
tion head, 

It is our recommendation that in- 
stead of circulating boiler water 
for the office hot water radiator, it 
would be more flexible and at the 
same time less costly in operation 
to install a_ below-the-water line 
type of hot water converter. This 
can be something similar to an in- 


use, 
swers 


aside 
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direct hot water heater, 


trolled from a line 


required in the office. 


The boiler water temperature can 


be maintained at, say, 180 


connected 
below the water line of the oil fired 
steam boiler and the water circu- 
lated through a closed system to the 
radiator in the office, using a small 
motor driven circulating pump. 
The circulating pump can be con- 
voltage type 
room thermostat in the office which 
will turn the pump on when heat is 


immersion type aquastat 
the burner. 


with a water pressure reg 


radiator. 


times during the period w! 
ing is required in the office by a 
A water make-up line 


relief valve should be inst 
the water circulating circu 


In regard to the circulating 


vire 


this can be a pump especiall) 


F at all 


“W.0O.” asked if there was anything wrong with this 


proposed layout 


for heating an office in a garage 
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signed for this type of ser\ 
which there are many manufactur 


ne 



































rs, The pump should have a capac- 
ty of pproximately 4 gpm based 
. circulating 180 F water with a 
) F temperature drop through the 
adiato! 

If 1 in. pipe is used, and assum- 
ng the total equivalent run includ- 
ng pipes and fittings does not ex- 
eed 100 ft, then the pump will be 
pperating against a head of ap- 
proximately 2 ft of water. If *4 in. 
ipe is used for both supply and re- 
urn, assuming again the same 
ngth of run, then the pump wil! 
be operating against a head of ap- 
proximately 5 ft of water. 

We hope that the above will be of 
sistance to “W. O.” in solving his 
broblem.—P. N. C. 

WE HAVE SOLVED 
HE SAME PROBLEM” 


We have solved the same problem 
s “W. 0.’s” by using a small 350 
ph turbine pump with a 44 hp mo- 
































ACC.” has solved the same problem 
a job involving two unit heaters 
ing steam to partly heat the repair 
e, of op; two radiators and a floor panel 
ing hot water to complete heating 
the shop; a floor panel and a unit 
eater to heat the office and display 
bom using hot water; and a radiator 
ing hot water to heat the parts room 






















br. This pump, with a strainer, 
as installed on the lower boiler 
nection to draw the water out 
the boiler and to push it into the 
bp radiator connection 
anifold was necessary. An air 
iminator was installed at the high 
bint of each line. A flow control 
ve Was installed on the return 
pe at the higher point of the boil- 
and below the waterline. 

Our sketch shows this particular 
hase Of cur installation which in- 
ests “W. O.” However, our in- 
lation consists of a combination 
am-hot water system with two 
hit heate using steam to partly 
pat the renair shop; two radiators 


no special 


eating, | 
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“P.N.C.” suggests using a hot water converter 


and a floor panel using hot water to 
complete the heating of the shop; a 
floor panel and a unit heater to heat 
the office and display room using 
hot water; and a radiator using hot 
water to heat the parts room. The 
job is most satisfactory.—A. C. C. 


HELPFUL COMMENTS ON 
ARRANGEMENT GIVEN 


“W. O.” indicates an intelligent 
approach to his garage office heat- 
ing problem. Certain suggestions, 
however, might be helpful in final 
arrangement of the system. 

Apparently the steam boiler now 
operates intermittently with a man- 
ually controlled burner and auto- 
matic water level control. For some 
reason steam service is to be re- 
tained for heating the garage prop- 
er, instead of increasing the coil 
surface and converting the entire 
job into a hot water type system 
with a circulator responsive to se- 
lected thermal demands and a man- 
ual valve in the garage by which to 
interrupt the heat supply to coils 
while the large doors are open. 

Dividing the boiler functions, as 
described by “W. 0.", does intro- 
duce the problem of preserving 
proper boiler water level while 
maintaining intermittent flow to 
the office radiator. Also, water hot 
enough to steam in the boiler would 
be too hot for a small office and or- 
dinary size radiator. If the radiator 
size were reduced, one could still 
expect frequent cycling of pump 
operation. 

However, for the arrangement in- 
dicated by “W. O.,” the pump could 
be of the type employed as circu- 
lators in forced hot water heating 
systems. A stop valve and union 
preceding the pump and a union and 
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stop valve following the check valve 
would facilitate inspection and re- 
pair of the pump and check valve, 
without draining the office radiator 
piping or introducing much air. 
Similar precaution would apply to 
the weighted check valve in the 
radiator return. 

The radiator supply should be 
tapped into the boiler below the 
minimum water level to maintain 
an assured water seal, particularly 
when the pump is working. Any 
steam made in the piping would be 
readily condensed in the riser. Am- 
ple manifold and connections would 
minimize flash steam in the pump 
suction if for some reason the pump 
location cannot be depressed. 

Air and water present a corro- 
sive combination in the piping. 
Moreover, air gathered in a pocket 
might bind the system or otherwise 
interfere with desired operation. 
The air could be purged from the 
system through a float vent con- 
nected above the high point. A 
vacuum vent or check valve on the 
float vent air discharge would pre- 
vent re-entrance of air into the sys- 
tem. However, a stop valve connect- 
ed into the float vent riser would 
provide ready means for admitting 
air when draining the system. 

Ordinarily, one would expect to 
see the pump located in the return 
line, where it would be less subject 
to binding, either at the radiator 
(in this case) or near the boiler 
Here, again, the vertical check valve 
shown in the radiator supply line 
could well be replaced with a hori- 
zontal swing type just outside of the 
stop valve recommended at the 
manifold and properly weighted 
and boiler steam pressure should be 
kept above zero gage. 
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Probabiy the most practical way 
to heat the radiator water would in- 
clude an indirect heater. Such heat- 
ers are mounted alongside their 
associated boilers and connected 
thereto in a manner promoting ther- 
mal circulation of boiler water 
through the heater without jeop- 
ardizing the desired boiler water 
level. The mechanically circulated 
radiator water would thus flow 
through its own system, indepen- 
dent of boiler water content. The 
heaters are available in various 
sizes, one or more of which would 
be appropriate for the described 
radiator and piping heat demand 
and boiler water temperature. Prop- 
er selection of heater would also 
help to minimize the frequency of 
starting and stopping the pump. 

In either arrangement discussed, 
automatic control of burner opera- 
tion would promote satisfactory 
service of the entire installation. If 
steam is employed for garage coils 
described, a pressure-stat should be 
employed for burner control and a 
valve or valves should be con- 
veniently located and employed for 
interrupting and restoring the heat- 
ing service from coils. Such an ar- 
rangement would reduce thermal 
stresses in the boiler and connec- 
tions thereto; promote longer serv- 
ice life of the installation; improve 
performance of the entire system; 
and would be much more convenient 
and safer than running down cellar 
every time the large doors are op- 
erated to stop or start the burner. 

If the heating system were con- 
verted to hot water type through- 
out, an aquastat controlling boiler 
water temperature by burner op- 
eration would accomplish a similar 
purpose. The foregoing discussion 
illustrates the flexibility of heating 
systems and shows there may be 
several ways to obtain somewhat 
similar results. The safest and 
most positive way is usually the 
best.—R. A. S. 


“SIMPLE, ECONOMICAL, 
EFFICIENT’ PLAN 


Assuming that the oil burner is 
automatically controlled for keeping 
a certain pressure in the boiler, I 
submit a simple, foolproof solution 
to “W. O.’s” problem. 

When steam is not required in the 
shop but is in the office, the main 
line shutoff can be closed, permit- 
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WANTS CONTROL DATA 
ON UNIT HEATER JOB 


You ARE invited to submit an 
answer to the following question 
from “J. B.” for publication in 
these pages. Suitable answers will 
be paid for at regular rates, with 
additional payment for sketches. 
You are invited, too, to submit a 
question about heating, piping, or 
air conditioning for publication. 


T ne USUAL METHOD of controlling 
a steam unit heater is to have the 
fan on or off according to the de- 
mands of a thermostat located in 
the area heated. When the fan is 
off, however, with steam pressure 
in the heater, a fair amount of heat 
is still emitted from the unit—so 
on some jobs there is a valve in the 
supply line to the unit to turn the 
steam as well as the fan on and off. 
I would be interested in any in- 
formation on the relative advan- 
tages and disadvantages of this 
more elaborate and therefore more 
expensive method of control on unit 
heater installations.—J.B. 





ting the boiler and burner to op- 
erate in the regular manner. 

Purpose of the header trap is to 
keep the riser clear of condensate 
when the automatic radiator valve 
is closed. Placing the radiator trap 
in the position indicated in my 
sketch will also give more efficient 
operation, although if the trap were 
placed at the radiator with the re- 
turn below it, water hammer could 
be eliminated. This will occur more 
often in milder weather when the 
radiator is shut off for longer pe- 
riods of time. 

Of course, the radiator trap 
should be large enough to allow for 
heat lost in transmission.—M. A.M. 





BUILDING RESEARCH 
BOARD TO BE SET UP 


John C. Stevens, chairma of th 
construction industry © vison 
council of the Chamber Con. 
merce of the United Sta 


nounced last month that ¢ \,. 
tional Research Council ha igre.) 
to set up a building cons -\yt), 
research board to serve as « ¢\eyy. 
ing house of technical rese. yeh , 
formation in the field of  vildiy, 
construction. 


Principal function of the ney» 
board will be to collect and dissem 
nate technical research information 
of importance to the building tp. 
dustry. It will also provide ‘a mec. 


ing place at which those actively 
engaged in research activities wi! 
be able to exchange ideas, and , 
mechanism for the correlation 0 
activities carried on simultaneous) 
by several organizations.” No di. 
rect laboratory activity is conten. 
plated. 


DATE POSTPONED FOR 
CONDENSING UNIT STANDARD 


Effective date for commercial 
standard CS107-45, commercial ele- 
tric refrigeration condensing units, 
has been moved from February 2 
to May 20, 1947, according to the 
division of trade standards of t! 
National Bureau of Standards 

Following announcement of th: 
February date, urgent 
were received from several! manu: 
facturers producing a substantia 
volume of the units for reconsider 
tion of the effective date, to allow 
time for formulation of a revision 
clarifying the intent of the stané 
ard in the light of postwar industry 
developments. It is understood that 
action toward such revision as ma) 
be indicated is to be taken in the 
very near future. 


requests 


“M.A.M.” suggests this scheme, says it 
is “simple, 
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Conductivities and Conductances of 


Building Materials and Insulations 


By Paul D. Close 


TABLE 5—CONDUCTIVITIES (k) AND CONDUCTANCES 
(C) OF PLASTERING AND ROOFING MATERIALS 


These coefhcients are expressed in Btu per hour per square foot per 
degree Fahrenheit temperature difference. Conductivities (k) are per 1 in. 
thickness. Conductances (C) are for thickness or construction stated 





























DENSITY MEAN CONDUC- CONDUC RESIS AUTHORITY 
MATERIAL OR DESCRIPTION (Ib per TEMP TIVITY TANCE TANCE OR 
cu ft) iF) (k) ic) (R)* REFERENS 

Asbestos shingles 65 or ( 1 
Asphalt roofing, composition or prepared 7 7F 6 " 
Asphalt shingles 7 75 ‘ 1 
Built-up roofing, gravel or slag surface l | 2 
Insulating plaster 0.9 in. thick applied to % in. gypsum 

board ] 1 4 (3) 
Plaster, cement 8.0 1 2) 
Plaster, gypsum, *% in. thick 73 gx 11 ‘ 
Plaster, gypsum and expanded vermiculite, 4 to 1 mix 3% 7 O.8 1.18 
Slate 10.0 0 
Wood lath and plaster, total thickness % in 70 9 0.4 
Wood shingles 1.28 O.78 
*The resistances in this column are for 1 in. if the conductivity (k) is given or for the thickness or struction stated th 


tance 


() 18 given 


TABLE 6—CONDUCTIVITIES (k) OF NON-INSULATING WALLBOARDS AND BUILDING BOARDS 


These coefiicients are expressed in Btu per hour per square foot 
per degree Fahrenheit temperature difference per inch thickness 





MATI 
RT 
NA 


Asbestos 


mill Board 


Cement 
asbestos 
board 


Corrugate: 


asbestos 
toard 


Gypsum 
board 


Presdwo 
(plain 


Presdwo 
(tempe 


Wall pu 
board 
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Heating 


AL 
TRADE 


DESCRIPTION 


Compre ssed 


Compressed cement and asbestos sheets 


Gypsum between layers of heavy paper 


Hardboard made from exploded wood fibers, % 
in. to 5/16 in. thick ban ‘ 
Hardboard made from exploded wood fibers, % 
4) in. to 5/16 in. thick 
Stiff pasteboard 








DENSITY 
(lb per 
cu ft) 





MEAN 
TEMP 
(F) 


st 


CONDUC 
TIVITY 
i(k) 





RESIS 
TANCE 
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TABLE 7—CONDUCTIVITIES (k) OF INSULATING BOARDS 
These coefficients are expressed in Btu per hour per square foot 
per degree Fahrenheit temperature difference per inch thickness 
MATERIAL DENSITY MEAN CONDUC- RESIS 
OR TRADE DESCRIPTION (ib per TEMP TIVITY TANCE 
NAME ecu ft) (F) (k) (R) RE! 
Celotex Cane fiber insulating board 13.5 70 0.33 3.03 
Celotex Cane fiber insulating board 13.2 86 0.34 2.94 f 
Celotex Cane fiber insulating board 14.8 86 0.34 2.94 
Homasote Insulating board made from -newsprint and F 
vegetable fibers ay 3 25.0 75 0.375 2 66 . 
insulite Wood fiber insulating board 16.0 70 0.33 3.03 f 
Insulite Wood fiber insulating board 16.2 86 0.34 2.94 
Insulite Wood fiber insulating board 16.9 N86 0.34 2.94 
i Maizewood Insulating board made from cornstaiks 15.0 71 0.33 0 
, Masonite Wood fiber insulating board 15.0 7h 0.32 3.0 
Nu-Wood Wood fiber insulating board 15.0 2 0.33 0 
Temlok Wood fiber insulating board 15.0 70 0.33 t.03 
Weatherwood | Wood fiber insulating board ‘ 15.2 70 0.33 3.0 
Plain insulating board without finish 16.9 0.35 2.86 
Plain insulating board without finish 16.2 0.34 2.94 
Plain insulating board without finish. 16.9 0.36 2 78 
Plain insulating board without finish. 16.6 0.34 2.94 
Plain insulating board without finish 19.5 0.37 2.71 
Plain insulati:.: board without finish 15.7 0.37 2.71 
Plain insulating board without finish 16.5 0.33 03 
Plain insulating board without finish 17.0 0.33 0 
Plain insulating board without finish 18.2 0.34 2.78 
Plain insulating board without finish 16.5 0.37 2.71 
Plain insulating board without finish 21.8 0.40 2.50 
Interior finish insulating board 21.0 0.39 2.57 
Interior finish insulating board 16.9 0.36 2.78 
Interior finish insulating board 20.7 0.35 > St 
Interior finish insulating board 18.3 0.36 2 78 
Insulating board sheathing... 20.0 0.39 
Insulating board sheathing 17.0 0.38 2.4 
Wood fiber insulating board 15.5 60 0.285 3.51 
Wood fiber insulating board 15.5 30 0.297 °.37 
Wood fiber insulating board 15.5 0 0.510 2 
Wood fiber insulating board 15.5 30 0.323 10 
Wood fiber insulating board 15.5 60 0 85 2.9 
Wood fiber insulating board 5.5 oO 0.348 2.87 
Wood fiber insulating board 16.2 75 0.343 2.9 
Wood fiber insulating board 16.99 74.9 0.373 2.68 
References—see last column of tables: 
‘l) United States Bureau of Standards (2) Tests conducted at University of Illinois by A. C. Willard, L. A. Harding, | 
and others (3) Tests conducted at Ulinois Institute of Technology (Armour Research Foundation), by J. C. Peebles (4 
ducted at University of Minnesota, by F. B. Rowley, et al (5) American Society of Heating and Ventilating Engine: 
Laboratory. (6) Tests conducted at Pennsylvania State College by Hechler and Queer. (M) Data from manufacturer SU 
stated 
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Conpucriviry AND conductance tween the material surfaces in Btu spond with those for simila: 





values have been compiled by the per hr per sq ft per deg Fahren- rials purchased in the oper 
author from published sources and heit temperature difference per These and other pertinent facts I 
are given in Tables 1 to 11 ineclu- inch thickness (where the conduc- should be considered when using N 
sive. It will be noted that the values tivity is given) or for some other these data. ats 
in Tables 1, 3, 6, 7, 8, 9, 10 and thickness or combination of mate- Tables 1 and 2 were published in Hgptm 
1l are conductivities (k) and are rials (where the conductance is January, and Tables 3 and 4 in Feb met 
therefore based on a 1 in. thickness given). Resistances (R) or resis- ruary. Tables 5, 6, and 7 appear reg 
of the material reported in each tivities, which are the reciprocals this month, and the others will to: Bgacc 
case. Tables 2 and 4 are conduc- of the conductances or conductivi- low. 
tances (C) and are for thicknesses ties, are also listed, as well as the 
other than 1 in. or for combinations authorities in each case. 
° oe) = [Note Mr. Close is tech 
of two or more materials. Table 5 The tests were conducted by gen- for Simpson Industries, In« 
. _— . i sio of the Si so Logging ‘ 
contains both conductivity and con- erally reliable sources. There is no forunart "techelionl woereter; 
te Mm ws 7 . Si . ow artat > sans 3 . — sulation Board Institute, and 
ductance values. All coefficients ex- certainty, however, that the figures was technical secretary of t! 
press the rate of heat transfer be- for proprietary materials corre- —— - Heating and Ver 
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Minimal Replenishment Air Required 
for Living Spaces 


Under Conditions of Mechanical Cooling and in Conjunction with 
the Removal of Odors by Activated Carbon and Other Means? 


By William V. Consolazio* and Louis J. Pecora**, Bethesda, Md. 


SUMMARY — The essential prob- 
lem in this investigation was to 
ascertain the minimal quantity of 


in conjunction with air cooling. 
Furthermore, activated carbon, 












Introduction 


I; ENCLOSED living spaces air con- 
ditioning simultaneously controls 
temperature, moisture content, move- 
ment and quality of the air (1)*. In 
tegard to air quality, it is generally 
accepted that when humans are the 
only source of contamination the 
minimal quantity of outdoor air need- 
ed is that required to remove objec- 
tionable body odors and tobacco 
smoke. Under certain conditions fac- 


e_—__—, 


a per in this article ye be con- 
as Personal opinions writers 
iad sot as representing the opinion of the Navy 
t . 
"Head, Ch . o i 1 R 
—— National is Tn Center. 
Naval Matin, Center. ; 
», Numerals in parentheses refer to References 
a of paper, 
‘sented at the $3rd Annual Meeting of the 
ATRICAN Socigry op Haatinc amp Vewtizat. 
NctNeeas, Cleveland, Ohio, January 1947. 


ozone, and a liquid deodorizer 
were evaluated as means of con- 
trolling odors. With activated car- 
bon the replenishment air neces- 
sary for maintenance of an accept- 
able odor condition can be re- 
duced considerably below 5 cim 
per man. Ozone and the liquid 


tors such as oxygen and carbon 
dioxide concentration, bacterial con- 
tent and dust pollution also need to 
be considered. Since weight, space 
and cost of installation and operation 
are critical factors aboard ships, re- 
plenishment air for berthing spaces 
must be minimal if air conditioning 
is to become practical. 

The basic problem considered in 
this report therefore is the determina- 
tion of the minimum quantity of out- 
door replenishment air necessary to 
keep odors in ships’ berthing com- 
partments within acceptable limits. 
The odor level in any space depends 
upon a number of factors including 
structural characteristics of the en- 
vironment, dietary and hygienic 
habits of the occupants, amount of 
outdoor air supplied, concentrations 
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chemical deodorant employed in 
separate tests did not reduce the 
odor level. Exposure to these sub- 
stances, however, after a period 
of 10 min apparently exerted an 
anesthetic effect relative to odor 


perception. 


of tobacco smoke, the space allowed 
per person, capacity and temperature 
of the wet coil cooling surface, and 
the temperature and relative humid- 
ity of compartment and weather air. 

In the experiments to be described, 
a moderately air tight compartment 
was utilized and considerable care 
was exercised to reproduce the ex- 
treme conditions ordinarily encoun- 
tered in berthing spaces. 


Experimental Design 
and Procedures 


Three groups of experiments were 
undertaken as shown in Table 1. The 
first group (experiments 1-4) were 
designed to standardize operations, 
(a) to indoctrinate the judges in odor 
perception, (b) to develop chemical 
or physical methods of odor determi- 
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nation, (c) to systematize the sam- 
pling of air for dust, bacteria and 
gases and (d) to establish a routine 
for the subjects. The second group 
(experiments 5, 6, 7, 12, 14, 15) was 
carried out under conditions of air 
cooling usually at 78 deg E T (85 F 
dry bulb—72 F wet bulb) at ap- 
proximately 15, 10, 5 and 1 cfm re- 
plenishment air per man when the 
outside air was relatively warm and 
moist. At 53 cfm per man (experi- 
ment 9) mechanical ventilation was 
employed without cooling and the 
average campartment effective tem- 
perature rose to 81 deg (87 F dry 
bulb—76 F wet bulb). The third 
group (experiments 8, 10, 11, 13, 16, 
17, 18, 19, 20, 21, 22) was designed 
to study the mechanics of odor devel- 
opment and control, (a) to determine 
the efficacy of activated carbon and 
other agents designed to remove sub- 
stances giving rise to odors, (b) to 
compare odor levels at various effec- 
tive temperatures and (c) to study 
the effects of smoking and non-smok- 
ing on the quality of the chamber air. 
Experiments 16-22 were performed 
during cold weather when the heat- 
ing of the air supply precluded con- 
densation on cooling coil surfaces. 
The Test Compartment: The di- 
mensions of the test compartment 
were approximately 26 ft in length, 
25 ft in width and 10 ft in height 
(Fig. 1). The gross air volume was 
6500 cu ft and the floor area approxi 
mately 650 sq ft. The floor, ceiling, 
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Fig. 1—Layout of experimental compartment. Replenish 
ment air was drawn into the recirculating duct as it entered 
the machine space by way of a T cut into this duct just aft 
of the compartment partition. This air then proceeded over 
heating units, through the fan, and then over the cooling coils 
whereupon it entered the compartment where the excess was 

exhausted into the toilet below 


and walls were constructed of sheet 
steel with all joints lapped. An air 
lock was provided to minimize the 
effects of traffic to and from the 
chamber. The compartment and its 
air conditioning machinery was more 
airtight than a corresponding com 
mercial installation. The space con 
tained 45 bunks, lockers, and other 


Table 1—Experimental conditions in regard to duration of experiments, 
dry and wet bulb temperatures, and replenishment air quantities. 

















Weather Compartment 
air air 
Experiment Duration - 
No. (hours) DB WB DB WB 
a oe F | 
i 144 | — | — | 86 73 
2 408 | 77.3 | 69.4 | 85 71 | 
3 120 | 81.0 | 73.6 | 85 72 
4 192 | 809 | 744] 85 | 73 
5 192 | 78.7 | 69.9 | 86 | 73 | 
6 152 75.8 | 68.2 85 72 | 
192 | 75.6 | 67.4 | 86 71 «| 
a 124 73.6 | 69.3 81 75 | 
9 124 72.8 | 68.1 87 76 | 
10 105 67.5 | 64.2 86 71 
11 | 105 76.9 | 73.0 | 86 71 
12 75 | $7.8] $3.1 86 70 
13 105 58.5 | 53.6 | 89 74 
14 105 58.7 | 55.2 85 7 
iS | 105 64.3 | 58.3 85 72 
16 | 80 50.3 | 45.5 86 71 
17 96 50.2 | 44.7 8s | 71 
18 | 72 44.2 | 40.7 86 71 
19 72 37.0 | 32.8 | 84 69 
20 | 4 47.5 | 460] 86 | 71 | 
21 | 72 36.3 | 33.2 85 70 | 
22 | 120 | 396/365] 84 | 67 | 
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Replenishment 


air Remarks 
cfm/man 


15 78 deg ET 


5 78 deg ET 
5 78 deg ET 
1 78 deg ET 
15 78 deg ET 
10 78 deg ET 
5 | 78 deg ET 
5 Same Effective Temp. 
WB and DB changed 
53 81 deg ET 
Mechanical ventilation 
5 | 78 deg ET 
No smoking 
5 78 deg ET 
Ozone—Liquid Deodorizer 
i 78 deg ET 
1 82 deg ET 
1 78 deg ET 
1 78 deg ET 
1 Conservation of air (carbon) 2250 cfm 
1 Conservation of air (carbon) 2250 cfm 
1 Conservation of air (carbon) 1100 cfm 
1 Conservation of air (carbon) 550 cfm 
1 No carbon 
1 No carbon 
1 No carbon, no occupants 
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accessories necessary for living | 


poses and accommodated 45 me 


constantly occupied the comy 


ment. The gross space per man was 


approximately 140 cu it 
cluded the space occupied 
nishings. 


Toilet facilities were in ; 


compartment beneath the bert 


space and served the occupant 
experimental compartment 
mensions were approximate! 


in length, 11 ft in width and 10 tt 


height; the air space was 


mately 1500 cu ft. It contained 
toilets, one urinal, two was! stat 


and one hopper. Shower facilities 


were available in an adjacent | 


ing. 
Air Supply to Compartment 





chanical supply and exhaust wer 


provided so that each occupant 
be supplied with as much as 


x 


In addition, heating and cooling co! 
were available and provision 


made for the recirculation o! a 
for the intake of measured 
of outdoor air. 

Two Navy Standard duct 
coils (plate fin type) 12 x 30 


) 


a face area of approximately -.. 


were used when air cooling 
ployed. Whenever there wa 


r 


use 10! 


the cooling coils the surface tempe™ 


Sectio! 





lat 











Ta 
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tures were maintained between 40 
and 55 F. Throughout the 22 experi- 
ments an attempt was made to keep 
the total air circulated over the coil 
surface as nearly constant as possible 
(approximately 2500 cfm). The ven- 
tilation practice of exhausting a 
berthing compartment through a duct 
into the toilet facility and then out- 
hoard was followed. 

The replenishment air was intro- 
duced by means of a T cut into the 
recirculation duct; the intake con- 
sisted of a calibrated 12-in. diameter 
flow nozzle (coefficient =0.99). All 
air how measurements, including re- 
plenishment air, were made by a 
modification of King’s linear hot wire 
anemometer (2). The instrument 
employed was basically a wheatstone 
bridge, one arm of which consisted of 
a rigidly mounted section of 0.05 mm 
platinum wire approximately 1 in. 
long. This instrument was calibrated 
and supplied by the Material Labora- 
tory, New York Naval Shipyard. 

Replenishment air quantities were 
measured at the beginning, several 
times during the course, and at the 
end of each experiment. Whenever 
the volume of replenishment air was 
changed, a complete air balance check 
was made of the over-all air distribu- 
tion which included recirculated air, 
replenishment air and exhaust air 
irom the compartment. 


Temperature, Humidity and Air 
Movement: A 78 deg E T (85 F dry 
hulb—72 F wet bulb) with an aver- 
age air movement of approximately 
) fpm was maintained throughout 
most of the experiments. Exceptions 
were made in several experiments 
where odor levels were studied in re- 
lation to changes of temperature and 
umidity 


Water Vapor Content of Replen- 
shment Air: The compartment tem- 
peratures were rigidly maintained by 
wet and dry bulb control devices of 
the conditioning machinery. In ex- 
periments conducted in the fall and 
winter of the year, the outside air had 
\o be preheated before being brought 
into the compartment. During the 
cold periods refrigeration was still 
‘upplied to the cooling coils to main- 
tan the desired wet bulb conditions 


and also as a control on earlier experi- 
ments, 


Compartment Routine: Experi- 
ments were of from 2 to 17 days 





duration. Before a new experiment 
was begun or whenever the replen- 
ishment air conditions were altered, 
all bed linens, mattresses and mat- 
tress covers were aired for at least 24 
hours and the compartment, in- 
cluding ducts, coils, walls, and floors, 
was thoroughly scrubbed. Discipline 
was maintained whenever it was es- 
sential to the experiment to keep the 
compartment fully occupied and the 
surroundings clean. The compart- 
ment was swept twice daily and 
floors were washed once daily. 
All soiled clothes, especially those 
used for work or athletics, were 
laundered only at a scheduled time. 
Subjects were allowed to change their 
underclothes as often as they desired 
hut they were required to stow soiled 
clothing in lockers within the com- 
partment in order to conform to con- 
ditions expected aboard naval ships. 
Routine of Occupants: A total of 
75 young men (18 to 22 years) 
served as subjects. Of these, 45 men 
were in the compartment at all times. 
Each man spent approximately 20 
hours daily in the compartment and 
four hours exercising outdoors. Ex- 
ercise consisted of work or athletics 
sufficient in amount to produce 
sweating. A shower bath was re- 
quired following exercise and before 


re-entering the compartment, which 
amounts to one shower per person 
per one and a half days. General toilet 
such as washing the face and hands 
and brushing the teeth was permitted 
early in the morning and after the 
evening meal. The men were free to 
visit the toilet facilities whenever they 
desired. Food was eaten at the regu- 
lar mess in an adjacent building 
With respect to diet, exercise, bath 
ing and cleaning of clothes, the rou 
tine was similar to that aboard naval 
ships. Whenever occupants left the 
compartment to participate in group 
activities, stand-by personnel took 
their place. Smoking was permitted 
throughout all experiments except on 
studies concerned with body odors. 

\ wide variation in habits of clean 
liness and personal hygiene was 
noted among the subjects. 

Estimate of Odor Levels: Al 
though odor level is the critical deter- 
mination in these experiments, there 
is no quantitative method available 
for recording it. It was necessary, 
therefore, to train men to judge de- 
grees of odor on the bases outlined 
by Lehmberg et al (3) and Yaglou 
et al (4). modified to fit the condi 
tions of the experiments. Sixteen 
trained men were employed to judge 


odors. The majority were smokers 








> F 
. we = 
Scale of Odor Impressions =: = 
* ¢ 
ee a ee, wd be bSb EL ahi cewdtive 0.00 0 
0.5 
THRESHOLD Opor, JUST BARELY PRECEPTIBLE..............00000e000 loo go 
1S OO 
Derintre Opor, But Nor OBJECTIONABLE .........-ccccccccccccvces 2000 
Ss 
(If I had the choice of theaters where all conditions other than 
this odor were the same, the odor would not prevent me from 
patronizing it.) 
Se CORUM SIMON han oc oe cacdcccccvacecenecss 3.00 [ 
( This odor is strong and sufficiently objectionable to prevent me 

from attending the theater in which it is present unless there 

were some sufficiently compensatory feature, ¢.g., an excellent 

play.) 

An Opor Very STRONG AND DISAGREEABLE, YET TOLERABLE.......... 4000 
45 

(I would object strenuously to this odor in any place of occupa- 

tion, yet it would not prevent me from working there if I knew it 

to be noninjurious. ) 

AN OVERPOWERING, UNBEARABLE AND NAUSEATING Opor............. 500 0 
Instructions 

1. Do not smoke for 20 min before entering the compartment 

2. Breathe deeply of fresh odor-free air for a few minutes before entering a test compart 
ment, then enter quickly and with a few quick sniffs, decide upon and record the Paimary Opor 
Impression. After one minute again take a few quick sniffs and record the Resipvat Opor 
IMPRESSION. 

3. Be certain that the Scale Value which you check as your Primary Opor Impression is the 
impression which you would receive if every sniff over the period of a working day were to 
be exactly as effective as the first one taken upon entering the compartment, i.e., avoid olfactory 
fatigue. 

4. Keep thoroughly familiar with this Scale 
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In judging the quality of air, two odor 
impressions were made; the first 
(primary) was recorded immediately 
upon entrance into the compartment, 
the second (residual) was recorded 
following exposure of the judge to 
the environment for one minute. An 
attempt was made at identification 
of the odor or odors prevalent. The 
use of hair tonics, oranges, shoe pol- 
ish, and other odoriferous substances 
interfering with odor perception was 
forbidden in the compartment. 

The two odor impressions were ob- 
tained to satisfy the demands of the 
designing engineer. The question fre- 
quently asked is, for whom is the sys- 
tem being designed? If the system 
were being designed for the tran- 
sient, then one set of conditions ob- 
tains; if it were being designed for 
the occupant, then another set ob- 
tains. In order to -answer these 
questions the primary impressions 
were obtained to gain the necessary 
information pertaining to the tran- 
sient, whereas the residual impres- 
sions were obtained to gain similar 
information for the occupant. It is 
realized that the exposure of 1 min 
is not of sufficient duration to war- 
rant such a conclusion. However, the 
error is in the right direction and the 
conditions favor the occupant. 

The scale used to record odor im- 
pressions is shown on p. 105. Divi- 
sion is in half units since experience 
showed that the trained judge could 
determine the odor level to within 
half a unit. The judges were at no 
time conscious of the actual experi- 
mental manipulations except in 
cases where the conditions were so 
obvious that the fact could not be 
hidden ; for example, in the employ- 
ment of carbon sorption units. 


It is to be emphasized that al- 
though a scale of odor impressions 
was employed, the basis for the dif- 
ferences recorded in the odor impres- 
sions were qualitative and not quanti- 
tative. Thus, a disagreeable but faint 
odor might be scored 3.0, whereas a 
strong but less offensive odor such as 
tobacco smoke might be scored 2.0. 
This concept of odor perception is in 
contrast to that of Yaglou in which 
odor intensity is stated to be in accord 
with the Weber-Fechner law of phy- 
siological reactions, namely, sensa- 
tion = K log of stimulus. K varies 
with the type of odor encountered 
when the odor is not complicated by 
other odors. Combinations of odors 
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Fig. 2—Apparatus used for the chemical estimation of re. 
ducing substances in air 


completely nullify the application of 
this law and since in spaces occupied 
by humans one usually encounters 
more than one type of odor, applica- 
tion of this law is questionable. 

Consequently, the chief distinction 
made in these experiments was to 
determine whether or not the prevail- 
ing odor or odors within the com- 
partments were objectionable or ac- 
ceptable. 

Chemical Method for the Deter- 
mination of Odoriferous Substances: 
Since perception of odors is purely 
qualitative and is further limited by 
the fact that any quantitative basis, 
if it exists, rests on a logarithmic re- 
lationship of stimulus (odoriferous 
substances present) to sensation, an 
attempt was made to develop a chemi- 
cal? method of analysis using an acid- 
permanganate solution (KMnQO,) 
to oxidize organic matter in the air. 
The method employed was based on 
a similar method described by Lang, 
et al (5). 

A given volume of air was drawn 
at a definite rate through a small 
heated reaction vessel (Fig. 2) con- 
taining a dilute solution of acid-per- 
manganate. After cooling and making 
this solution up to its original vol- 
ume, the per cent transmission of the 
solution was determined and com- 
pared with the absorption of solu- 
tions of permanganate of known nor- 
mality. The volume of air drawn 
through the scrubber was measured 
by means of a reinforced dry gas 
meter ; an open U-tube mercury man- 
ometer was used to determine the 





2A physical system based on absorption of 
organic vapors on carbon with subsequent weigh- 
ing failed to materialize into a reliable method. 


pressure within the system. The floy 
was carefully regulated to allow 33 
liters (1.165 cu ft) of air to pass 
through the scrubber in 20 min 
From a survey of the oxidation of 
various odoriferous compounds such 
as alcohols, aldehydes, ketones, 
ethers, esters, amines, mercaptans, 
and inorganic sulfides by acid-per- 
manganate without drastically split- 
ting the molecule, it was calculated 
that the number of atoms of oxygen 
required for oxidation of a molecule 
of the compounds averaged a little 
less than two. This gives little idea of 
the weight of the analyzed material 
suspended in the air since the mole- 
cular weights of the compounds be- 
ing oxidized are unknown. However, 
by expressing the final results in 
terms of milliequivalents of reduc- 
tion of KMnO, occurring per 10 
cu ft of standard air there is obtained 
an empirical value which may b& 
used for day-to-day comparisons 
The acid-permanganate solution is 
not reduced by a large group of 
strong smelling substances ; namely 
the aliphatic acids, the hydrocarbons 
and phenolic substances; however. 
tobacco smoke gives marked ané 
rapid reduction of the solution 
Bacterial Assay of Air: The me 
dium employed throughout the & 
periment was a meat infusion aga! 
of the composition suggested by 
Schneiter, et al (6). All bacterial ail 
sampling was done twice daily 
(10:30 a.m. and 1:30 p.m.) and 
the same location. 
Three methods of air sampling 
were employed. 


1. Petri Plate Method: Sterile meat 
fusion agar Petri plates were expo 
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Table 2—Air supply and distribution to the compartment 








Replenishment air desired (cfm /man) ee ad | 
supply air through compartment inlets (cfm). . 
Replenishment ins <Kesib oeacoeaacs 
Recirculated air (by difference) (cfm)... .....| 
Recirculated air (measured) (cfm).......... | 
Error in measurements (cfm)............. 


er cent CFTOT. «see esee eee. vee seeeeees are 
cea air at exhaust terminal (cfm).......| 


on Replenishment air (cfm/man).......... see] 
Total air supply (cfm/man)...........+-+-++ 


15 min at levels of 15, 62, and 120 in. above 
the foor and equally spaced about the com- 
rtment. The resultant counts were aver- 
aged for the daily count. 
2 Impingement Method: The adjustable 
fgnnel device as described by DuBuy, 
a + al, (7) was used. The impingement 
rate was 25-27 liters (0.88—0.95 cu ft) 
yr minute for a three minute period. 

3. Filtration Method: The bubbler de- 
2 vice as described in (6) and (7) was used. 
3 The rate of flow was 5-6 liters (0.18—0.21) 
ass cu ft) per minute for a 30-min period. 
Pour plates in triplicate were made from 
the sample after adjustment of the sample 
to the original volume with sterile water. 
The average of the triplicate plates was 
used for the daily average. For the detec- 
tion of hemolytic streptococci a duplicate 
st of pour plates was also made from the 
sample by the addition of 5 per cent defi- 
brinated rabbit blood to the meat infusion 
ted agar. 

a The measurement of the rates of 
flow and volume of air samples was 
made by means of a dry gas meter 
and flow meter similar to that in Fig. 
2. All plates were counted over a 
be Pg cuedec colony counter after 48 hours 


incubation at 37 C (98.6 F). 


in Dust Measurements: The Bausch 
uc- Hand Lomb dust counter (8) was used 
0) Piithroughout all these experiments in 
id the assay of dust. Sampling and 












be MiMassays were done according to di- 
rections submitted with the instru- 
1 is ment. Examination and counting was 


of f#done by means of the attached micro- 

ely Hope using the counting graticule in 

ns, Mthe eyepiece. The average particle 

et, Mgsize was also determined by the use 

ind HMBof special lines inscribed on the grati- 
le for that purpose. 


ne- The samples were taken in the four 
ex: omners of the chamber at three levels 
e Bsimilar to Petri plate collection of 


by MMbacteria, and at approximately the 

a Biame time of day. Thus, it was pos- 

ily HMble to obtain a series of samples 

at pereetin of the chamber as a 
ole, 


ng Gas Sampling and Analysis : Twice 

‘aily when air samples were taken for 
i- “terial study, duplicate gas samples 
for Biwere collected for analysis of carbon 
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— 472 | 297 180 53 
$2.4 | 15.2 11.5 5.0 1.0 
52.4 64.6 52.6 62.2 53.4 








dioxide and carbon monoxide con- 
tent. Carbon monoxide analyses were 
made in the earlier experiments to 
determine whether or not smoking 
should be limited. 

Sampling and Analysis of Con- 
densate from Cooling Cotls: At in- 
tervals corresponding to the time at 
which compartment odor recordings 
were made, condensate water was 
collected from the cooling coils of the 
air conditioning system. The quan- 
tity of water was measured, and its 
odor level was determined along with 
an identification of the odors present. 
On two occasions a bacterial exami- 
nation of the condensate was made. 

Employment of Substances to Re- 
move or Mask Odor: A series of ex- 
periments was carried out at 78 deg 
E T to evaluate the efficiency of acti- 
vated carbon, a liquid deodorizer, 
and ozone for controlling odors. 
These experiments were performed 
late in the fall when little condensate 
was available from the cooling coils. 
In some cases, the replenishment air 
had to be warmed and water vapor 
added to maintain the conditions re- 
quired. 


1. Activated carbon (9): The carbon 
units employed, contained a total of 80 
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Fig. 3—Relationship between replen- 
ishment air and rate of air change in 
the compartment 
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Fig. 4—Relationship between replen- 
ishment air and the time for one com- 
plete air change in the compartment 


canisters made up into four units. These 
units were laid out back to back in the cen- 
ter of the compartment. The rate of air 
flow over the carbon bed and the total 
available carbon was varied under condi 
tions in which smoking was permitted and 
limited. These experiments were all carried 
out at a measurable replenishment air of 1 
cfm per man. The total reducing sub- 
stances were measured in these experi- 
ments and odor impressions were obtained 
for the same conditions. 


2. Liquid Deodorant: A nationally ad- 
vertised material, which is a suspension 
containing mainly a mixture of paraformal- 
dehyde and essential oils and which, it is 
claimed, purifies the air by means of chlor- 
ophyll, was used (10, 11). This compound 
was chosen, since it has the characteristics 
of many commercially available so-called 
liquid deodorizers and also because it has 
been widely exploited for odor control in 
both civilian institutions and aboard naval 
vessels. 


3. Ozone : The ozone used was manufac- 
tured by a commercial type of instrument 
for which, it is claimed, that none of the 
obnoxious by-products such as oxides of 
nitrogen are produced (12). The setting 
of ozone delivery was made according to 
the manufacturer’s recommendations. 


In one series of tests the judges were 
exposed to the liquid deodorizer or to ozone 
in an adjacent room for a period of ten 
minutes before making an appraisal of the 
quality of the compartment air. In an- 
other series of tests the judges recorded 
their odor impressions of the compartment 
wherein the test substances were being in- 
troduced by way of the replenishment air 
intake. In these tests the odor level of the 
substances introduced was definitely notice- 
able at the air terminals in the compartment 
and just perceptible within the compart- 
ment itself. 


Experimental Data and Comments 


Air Supply to the Compartment 


Even though the greatest precautions 
were taken in making measurements 
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minute of exposure is shown by the the recirculated air approy imate 


ry Strang — amnagroratee higher level of about 1.2 units re- one-half that used in these expe, 
corded for the primary impressions. ments. From Yaglou’s data 
, , ; cooler) it is obvious that | 
| es pie et , Sanpete < 2a fa partment he employed n 
ation to Primary or Level: At been relatively free fro: 


| deg ET (85 F dry bulb—72 F wet 


3 ishings, since the odor le 
bulb) a base line could be drawn at § 


: higher replenishment air volumes 
eer , Dorme - ner enjecrenenie an odor level of about 2.0 units (de- \ i 
4 finite—but not objectionable) to in- ee — — . 

i | clude values from 10 to 53 cfm of re- seifrics, ae toreantgp ley _ 

‘ ; ; for approximately the san 

| t resoonete plenishment air per man (Fig. 6). slieeaatiitle watlteeen ened 
Actually the odor level with mech- sesiliahidiine m aah tien nt 
| nei ets be aitieias i's He dhe anical ventilation wherein as much as he employed aaa practic 
ol ee or 53 cfm per man was introduced was nels furnishings (13). ] 
| Reerecet egos snereneree of the same order of magnitude as the Ne ee nine Cow | 
4 a. odor level with air cooling ata re- Nii oo. ‘hang: 
| Fig. 5—Relationship between primary plenishment air supply of only 5 cfm soa we etwop ire | 
and residual odor impressions per man. The odors responsible pee reaper Phe odor levels re 
| the level of the base line (approxi- the author's Ceperanems 

of air flow and distribution, consid- mately 2.0 units) emanated from bed- siderably lower ; in fact, 

erable difficulty was experienced. ding, ‘mattress covers and other ma- for 1 cfm per man corresp 

Terminal velocities of supply ducts terial in the compartment. well with Yaglou’s values 


per man. It is to be born 
that the authors’ experiment 
most part extended over ; 
days while those of Yaglou 

of several hours’ duration 

the experimental compartment 
fully furnished and contained 
rials that were continuous! 


were high and enough encumbrances 
were in the path of the air stream to 
produce turbulence. Even though 
egg-crate louver straighteners were 
inserted in the return ducts, it was 
difficult to duplicate the measure- 


Upon reduction of replenishment 
air volume to measurable flows as 
low as 1 cfm per man, the score for 
the primary odor impression in- 
creased arithmetically from 2.1 to 3.0 
ments more accurately as shown in #5. the air supply decreased logarith- 
Table 2. ; mically. At 1 cfm per man, the major- 

" : : ; ; ity of the points plotted just reach | 

_From an engineering point ol the objectionable level (3.0) ; the ating odors (fireproof mattress Ss 
ae ae 15 per cent error is con- other points indicate a higher level. covers) as well as those that had hig 
sidered permissible in field work. odor absorption characteristics, suc 
These data show considerably less as bedding. Another point of differ a 
cevet Ca 38 usually acceptable in ence is that in the authors’ exper | 
tests of commercial installations. ments smoking was not limited an 




















On the same chart, Fig. 6, are 
plotted the data of Yaglou for simple 
ventilation, surface cooler, and spray 
dehumidification (4). In Yaglou’s 








I he graph showing the relation- experiments, the available space per it may be that smoking had a mask- 
ship of replenishment air to the com- man was approximately double and ing effect on the type of odors thet 


partment air changes per hour is pre- 
sented in Fig. 3 and is linear as it 
should be. Since the slope of this 
curve is related to the volume of the 
compartment, such a plot is essential 40] \ Very Strong -Gacereese = — 
in defining the experimental condi- | m 
tions. It is apparent that the dilution 
of any gas such as carbon dioxide or 
odors produced in the compartment 
at a constant rate should theoretically 
follow a straight line when plotted 
against replenishment air logarithmic 
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coordinates. Consequently, in defin- 3 . n 
ing the compartment conditions the ee . = ® 
plot, replenishment air against the : ‘: a ; 
time for onecompartmentairchange, “| ~~“ . ; 
(Fig. 4), is much to be preferred. . : | oy - - ——— 
Relation of Odor Level to d Nena 
Replenishment Air Supply T More 70 aon £1 (oe coming . ° 
Mo lmit to pmoking 

Relationship Between Primary liaa ” 46 636 (30 2021 OEE 96 «72 46 636 3 
and Residual Odor Impressions: L epee shoe, fe- Oe rs — - 
There is good correlation between Repenensee & ictn/aer) 
the two odor impressions (Fig. 5). 
That some fatigue of the olfactory Fig. 6—Relationship of odor levels (primary impression) to replenishmen ar 
receptors occurs during the first supply 
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Fig. 7—Relationship of odor levels 


(residual impressions) to replen- 


ishment air supply 


re more objectionable. Further- 
more, since these experiments were 
eriormed during the summer 
jonths considerable odoriferous mat- 
er may have been removed by con- 
lensation on the cooling coils and 
ubsequently carried off along with 
he condensed water vapor. The 
ompartment wet and dry bulb tem- 
eratures in Yaglou’s experiments 
vere always maintained at the com 
ort level and the weather conditions 
pread over the summer and winter 
easons (13). 


Replenishment Air Supply in Re 
tion to Residual Odor Level: For 
he same effective temperature a 
milar type of curve is obtained as 
vas the case in the primary odor 
evels, The residual odor impressions 
tre at a much lower level (Fig. 7) 
hen the air supply was reduced to ] 
im per man (excluding leakage ) the 
bverage odor impressions were just 
hove 2.0 units, above the acceptable 
evel. As already stated, these records 
vere obtained in order to gain in 
ormation as to the odor level that 
ie individuals exposed to such an en- 
ronment might record. It follows 
hat since exposure of the judges was 
aly of one minute’s duration, 
comparison to the occupants 
vhere the exposure was considerably 
reater, that the scores attained 
‘ould be of a higher order of magni- 
ude than might be expected were 
ie occupants to judge the quality of 
fair. In fact, the occupants, when 
huestioned, could find no fault with 


Heating, Piping & Air Conditioning, March 1947—ASHVE Journal 


the compartment conditions—they 


could detect no odors. 


Odor Intensity in the Toilet Fa- 
cility: One must realize that this 
environment consisted of exhaust air 
from the compartment in equilibrium 
with the air in this space, and that 
the exhaust air from the compart- 
ment already had an odor level of its 
own which increased with the de- 
crease in replenishment air volume. 
Consequently, the odor conditions 
obtained within the toilet facility were 
plotted against replenishment air to 
the compartment. 


For the primary odor impression, 
the maximum value obtained was 3.2 
units at 1 cfm per man (Fig. 8), 
slightly above the average odor level 
found in the main compartment for 


Odo mopresse- 


Fig. 8—Relationship of re- 
plenishment air to odor level . 
in toilet facility. All air to the 

toilet was exhaust air from 

the compartment 


Section 


. 


s 


a corresponding replenishment air 
volume. For the residual odor im 
pression the value was 2.3 units. 
which is above the acceptable level 
and only slightly higher than the 
level in the compartment. One point 
is emphasized, namely, that the pri 
mary odor level was objectionable at 
the lowest compartment replenish 
ment air volume of 1 cim per man 
(approximately two complete air 
changes per hour) for the toilet fa 
cility, a level comparable to that re 
corded in the worst compartment 
condition. There is no reason to doubt 
that air flow to the toilet facility at 
the lower replenishment air volumes 
was nonexistent or that a 
flow to the compartment may have 
occurred. Tests made at the entering 
and exhaust terminals to the toilet 
facility showed the necessary condi 
tions were being obtained. 

Effects of Temperature and Hu- 
midity on Odor Levels: For the 
same temperature of 78 deg ET, 
a decrease of dry bulb tempera 
ture from 85 F to 80 F does not 
appreciably alter the odor impres 
sions. When the effective tempera- 
ture, however, is elevated four de 


reverse 


grees (78 to 82), there is some in- 
crease in the score of both primary 
and residual odor impressions. 
Replenishment Air Supply in Ri 

lation to Reducing Substances in the 
Air: A series of experiments showed 
the permanganate method to be ex 
tremely sensitive for detecting the 
end products of tobacco smoke. On 
the other hand it was only slightly 


sensitive in detecting agents that give 
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rise to body odors. For example, at 
5 cim per man, the permanganate 
method gave a value of 4.1 meq of 
reducing substances per 1000 cu ft 
of air when smoking was allowed 
(primary odor level 2.5), and only 
0.7 meq when there was no smoking 
(primary odor level 2.0). Such find- 
ings indicate that the permanganate 
method has its greatest value in 
estimating the degree of pollution 
caused by tohacco smoke. 

Since the end products of tobacco 
smoke chiefly determine the results 
obtained by the permanganate 
method, and assuming that the 
amount of smoke production is con- 
stant, then the amount of reducing 
substances plotted against the vol- 
ume of replenishment air should re- 
sult in a straight line on logarithmic 
coordinates (Fig. 9). The reducing 
substance values for the conditions 
between 5 to 15 cfm per man replen- 
ishment air parallel the curve fairly 
well, leveling off below 5 cfm per 
man. However, there was very little 
difference in reducing substances be- 
tween the. 5 cfm per man (air cool- 
ing) and 53 cfm per man (mechani- 
cal ventilation) condition. 

According to the log-log plot, the 
value for 1 cfm per man should have 
been several fold the value found. 
These findings mean that the reduc- 
ing substances were disappearing 
from the environment. Among the 
factors responsible may be condensa- 
tion on cooling coil surfaces and sub- 
sequent removal with condensed 
water vapor, condensation on walls 
and furnishings, or leakage within 
the duct work. The fact that the 
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Fig. 9—Relationship of the 
a + pay amount of reducing sub- 
se se so e089 stances in the air to the 
replenishment air supply 


tubacco odor was very strong in the 
condensate water, and that coil sur- 
faces and duct work were coated with 
a tarry-like substance with a strong 
odor of stale tobacco indicates that 
absorption and condensation of the 
end products of smoking were in part 
responsible for the failure of the re- 
ducing substances to increase to the 
theoretical value. However, there is 
no doubt that leakage through duct 
work to adjacent spaces and through 
structural imperfections, and traffic 
to and from the chamber played a 
considerable part at the lower air 
flows, even though the compartment 
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Fig. 10—Effect of activated carbon in 
reducing odor levels—1 cfm per bunk, 
78 deg effective temperature, weather 
air low in water vapor, no limit to 


smoking 





employed was considerably tighte; 
than the average installation. Ye ; 
leakage were the main factor jp. 
volved, then the primary and residy 
odor values should not have increase; 
above the value for 5 cfm per map 
replenishment air. 


It is of interest to note the marke; 
increase in the amount of reduci; 
substances found in the envir 
by the permanganate method of | 
cfm per man when ducts and coils 
are not kept free from accumulate 
tar and lint. The increase i: 
from 3.9 to 7.7 meq of reducing 
stances found is to be expect: 
the more polluted the coil 
become the more will air by-pass th: 
coil surface and the less would be thy 
amount of odoriferous subst 
condensed and subsequently re: 
with the condensate water 
crease in reducing substances em 
sizes the need for coil and duct cleans 
ers and the importance of the we ) 
cooling coils as a means of odor « 
trol. 








Influence of Air Cooling and Subse- 
quent Condensation of Odors and 
Water Vapor on Odor Removal y 


At 53 cfm per man and 81 deg ET 
the characteristic compartment odors 
were those of stale tobacco, humans 
metallic material, and bedding 
the replenishment air decreased 
cfm per man, the odor of stale toba , 
became more and more prominent ‘ 
and there was a definite decrease 1 
the odor of bedding and metallic fur 
ishings. At the same time there wa 
an increase in body odor 
per man, the odor of stal 
became less, whereas body odor | 
came more discernible. It should | 
noted that the same types of 
were detected at 1 cfm per man wt 
air cooling (78 deg ET) as at 53 ct 
per man with mechanical ventilatio 


(81 deg ET). 


From the standpoint of odor types 
present in condensate water, the 00 
of stale tobacco showed a progress!" | 
increase with reduction in replenis* 
ment air, whereas metallic or plum! 
ing odors showed a decrease. 


ent 


viously, more and more odors due! 3 
stale tobacco were being removee # 
the replenishment air supply . 


creased and more air was being ™ 
circulated over the wet coils. 5! 
musty, or body odor remained, pr 

tically at a constant level. These re- Fi 


sults substantiate the hypothesis th S¢ 
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in occupied spaces with unlimited 
tobacco smoking considerable odori- 
ferous substances are removed by 
condensation on the cooling coils and 
in conjunction with condensed water 
and that the cooling coils can be used 
as adjuncts for odor removal. 


The Influence of Activated Carbon 
In Reducing the Odor Levels 


The system employed for cold 
weather operation was designed with 
cooling coil wet bulb control and dry 
bulb control of the heating elements. 
\salready stated the condensate nor- 
mally obtained from the cooling coils 
in the earlier experiments was rarely 
obtained under these conditions. Hu- 
midification was employed to obtain 
the necessary wet bulb conditions. 
Consequently, it is not unreasonable 
to consider the following experi- 
mental conditions as equivalent to 
hose obtained by mechanical ventila- 
tion. All experiments were carried 
out with 1 cfm per man replenish- 
ment air (Fig. 10). 


’ 


Primary Odor Impressions: The 
same value, namely, 2.7, was found 
whether the compartment was fully 
occupied or empty. The effectiveness 
of carbon in air recovery was demon- 
strated by the fact that the compart- 
ment was no more offensive when 
fully occupied under conditions 
which permitted unlimited smoking 
than the thoroughly scrubbed and 
aired, unoccupied compartment at 1} 
cim per available bunk (experiments 
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16, 22). Odors detected during un- 
occupied compartment conditions 
were those of bedding, furnishings, 
and the slight presence of. stale 
tobacco. The effectiveness of carbon 
in reducing to 2.7 units an odor level 
that otherwise would have been 3.4 
units and objectionable is shown by 
a comparison of experiments 16 and 
20. It should be pointed out that a: 
the available surface of carbon is re 
duced (experiment 19) or the 
amount of air treated decreases (ex- 
periment 18), a rise in odor level oc- 
curs. It is, therefore, probable that a 
better distribution of carbon unit: 
would make this method even more 
effective. 


In addition, it was noted that the 
compartment air, which prior to the 
use of carbon contained a heavy hazy 
smoke, became clear and relatively 
free from haze when carbon was util- 
ized. Furthermore, the complaints of 
eye irritation, under similar condi- 
tions of 1 cfm per man replenishment 
air disappeared when carbon sorption 
was in effect. It may be that the felt- 
ing on the carbon and its canisters 
caused by the high lint content within 
the compartment produced a filtering 
action on the tobacco smoke and 
aided in removing pyridine and other 
irritants. However, this possibility 
was not investigated. 


Residual Odor Impressions : Under 
conditions of carbon sorption values 
below 2.0 units were found for the 
residual odor impressions 








Fig. 11—Influence of liquid deodorant and ozone on odor level. 
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Reducing Substances as Deter 
mined by the Permanganate Method ; 
There were fewer reducing sub- | 
stances in the air in those experi 
ments where carbon sorption was 
used and there was a progressive re 
duction in reducing substances when 
the carbon surface and air flow over 
the carbon bed were increased. From 
these data one may conclude that car 
bon if properly employed can become 
very effective in odor control under 
conditions of greatly restricted air 


supply. 


Condition and Maintenance of 
Activated Carbon Units*: After two 
weeks’ use all canisters and carbon 
were encrusted with a gray dust 
which consisted chiefly of lint. Other 
wise, both materials remained in ex 
cellent condition. The carbon con 
tained approximately 0.4 per cent by 
weight of dust, 4.4 per cent of organic 
material, and 1.8 per cent moisture 
Alcohols, methyl amines and alde- 
hydes were identified as constituents 
that went to make up organic mate 
rials. Minute quantities of sulfides, 
free sulfur or pyridines were also 
found on the carbon. 


Effect of Ozone in Reducing 
Odor Levels 

Exposure of the judges to ozone 
for 10 min before entering the 
test compartment resulted in a de 
crease in primary odor score (Fig 
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Fig. 12—Influence of liquid deodorant 

and ozone on odor level. 5 cfm per oc- 

cupant, 78 deg effective temperature, 
weather air low in water vapor 
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Table 3—Effect of manipulation of compartment conditions on bacteria 
count at a replenishment air of 1 cfm per man 





Compartment 



































Bacteria per cu ft 
Experiment; Total ... & ~ + =| R k 
No. occupancy} DB | WB | Plate | Impinge- | —_—— 
| F F ment * Washing 
a ee | = | 
yw ta ee | 7 | 137 | 45 297 78 deg ET 
is | 8s | 89 | 74 | 180 os a 82 deg ET 
14 45 |} 8S | 72 253 63 | 356 78 deg ET 
15 | 45 85 72 | 220 61 | 263 | 78 deg ET 
16 45 |} 86 | 71 | 161 47 251 | Conservation of air (carbon), 2250 cfm 
17 | 45 | 85 71 «| 167 42 174 | Conservation of air (carbon), 2250 cfm 
18 45 86 | 71 91 38 160 Conservation of air (carbon), 1100 cfm 
19 | 4S | 8% | 87 SO | 198 | Conservation of air (carbon), 550 cfm 
20 45 86 | 71 | 96 42 234 78 deg ET 
21 45 85 7 315 53 536 78 deg ET, no mattress covers 
22 0 4 67 5 3 16 78 dee ET, no occupants 


11). A possible explanation for this 
phenomenon, in agreement with the 
findings of previous investigators 
(14, 15), is that a fatiguing or a pa- 
ralysis of olfactory receptors had 
occurred, By contrast, in another ser- 
ies of experiments when ozone was 
introduced into the test compartment 
unknown to judges, scores for both 
primary and residual odor impres- 
sions were slightly increased (Fig. 
12). Even under the influence of 
masking produced by tobacco smoke, 
the compartment air was more dis- 
agreeable to the judges after ozone 
was introduced, It is probable that the 
reason for the findings of an increase 
in odor level may be explained on the 
basis that exposure time to ozone in 
these tests was too short in duration 
for the fatiguing effect to be observed. 


Liquid Deodorant 


An exposure of 10 min to the liquid 
deodorant produced the same fatigu- 
ing effect on the olfactory receptors 


wef 
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Fig. 13—Relationship of carbon diox- 
ide concentration to replenishment 
air supply 
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as was found for ozone (Fig. 11). 
The fatiguing effect, however, is not 
as marked as with ozone. It is of in- 
terest to record that when the liquid 
deodorant was used in the compart- 
ment, analysis of air by the perman- 
ganate method showed an increase 
from 0.7 to 3.7 meq per 1000 cu ft 
of air (Fig. 12). When, in addition, 
smoking was allowed under the same 
conditions there was an increase from 
4.1 to 5.5 meq. 

The compartment primary odor 
level showed an increase when the 
liquid deodorant was introduced into 
the space as it did for ozone. Con- 
sequently, it was concluded that as in 
the case of ozone, preliminary ex- 
posure for approximately 10 min to 
the liquid type of deodorizer produces 
a paralyzing or fatiguing effect on 
the olfactory receptors. 

The findings, namely, that these 
substances do not control or oxidize 
odoriferous substances are in agree- 
ment with the joint publication of the 
National Institute of Health and the 
National Bureau of Standards (11) 
and corroborate previous screening 
tests of the authors (10). 
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Changes in Bacterial Con- 
centration in Relation to 
Replenishment Air V olum: 


It was found that the acter 
count remained at an extremely cop 
stant level under conditions of frop 
53 to 1 cfm per man of : 
ment air at 78 deg ET in 
partment. 

The settling velocity as dete 
mined by the impingement and Pe; 
plate counts remained fairly constayy 
throughout the experiment: 


The incidence of hemolytic strep; 


cocci was practically zero in al! e 
periments. This may have been dy 
to the absence of respiratory infer. 
tions among the subjects during th 
five months’ period of air sampling 


Cultures on the condensate water 
from the cooling coils were practic 
sterile. 

With the recovery of air by car 
bon (Table 3), there was a definit: 
reduction in total bacteria count. T 
reduction may be due to the filteri: 
action of the carbon and its canister 
in removing lint and dust fr 
atmosphere. In experiment 2! a sig 
nificant increase in bacterial 
was obtained by removing the fir 
proof mattress covers and thus ex 
posing the bedding. The increase ir 
settling velocity and bacteria per par 
ticle indicate that this increase was 
due to dust and fabrics rather tha 
an increase in ventilation load | 
occupants. 


Concentration of Gases in 

to Replenishment Air V olumé 
Carbon Monoxide: The 

monoxide level due to tobac: 

ing in confined spaces just reac’ 

9 ppm (parts per million) 

per man replenishment 


iL i i 


a 





ment air volume i 
to cooling coil é 
condensate at 78 

deg ET 


4 a 10 2 
Replenishment Aw — (cfm /mon) 
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well below the tolerable concentra- 
tion for every day exposure. In fact, 
in some of our large metropolitan 
areas, the concentration frequently 
attains concentrations of 100-200 


ppm. 

Carbon Dioxide: The dilution 
curve of CO produced at a constant 
rate should follow the log-log graph 
of Fig. 4. The analytical data, how- 
ever, deviate from this curve, espe- 
cially the values for 1 cfm per man 
(Fig. 13). Leakage is definitely a 
major factor in producing the devia- 
tion; although to a lesser degree, 
variation in activity of the occupants, 
and absorption of carbon dioxide by 
condensate water and furnishings are 
factors also (16). It is at the highest 
concentration of carbon dioxide that 
all these factors would be expected 
to manifest themselves. The highest 
carbon dioxide concentration ob- 
tained (0.60 per cent) was at the 
end of the first month of operations. 
At this time the subjects were most 
active and activity had to be re- 
strained. The lower points were ob- 
tained when the experiments were 
well underway at which time most of 
the subjects were accustomed to the 
routine and consequently spent the 
greater portion of their time lying in 
their bunks. 

The air cooling machinery was ex- 
ceptionally tight and all possible 
points of air escape were sealed with 
plastic putty. However, the recircula- 
tion of approximately 2500 cfm of 
air involved a high pressure differ- 
ential within the system, and conse- 
quently it was difficult to avoid some 
leakage. Opening and closing of 
(oors, even with the use of an air 
lock as in this case, constitutes a 
large leakage factor where more than 
45 men are involved. 

[t is significant that the carbon 
‘lioxide curve shows the same charac- 
teristics as does the permanganate 
curve. Whatever factors influenced 
the permanganate curve also prob- 
ably were responsible for the char- 
acteristics of the CO2 curve. How- 
ever, neither of these curves showed 


any relation to the odor impression 
curves 


Concentration of Dust in Relation 
'o Replenishment Air 


The dust count remained fairly 
constant throughout the experiments 
Trespective of replenishment air vol- 


ume. The particle sizes ranged from 
1-3 (microns). Lint, of course, was 
a large factor in contributing to the 
content and has been treated else- 
where in this report. 


Miscellaneous Comments 


Source of Condensate Water 
When the quantity of condensate 
from the cooling coils is plotted 
against the quantity of replenishment 
air (Fig. 14) an almost linear rela- 
tionship is observed. Since, at 78 
deg E T, some sweating is to be ex- 
pected in active men, it is quite pos 
sible that the value of 3.5 liters(0.123 
cu ft) per hour obtained (extrapola- 
tion to Ocfm per man) may have been 
due primarily to loss in body water 
If one assumes that 3.5 liters per hour 
is mainly from the occupants, then at 
10 cfm per man, the increase of 6.5 
liters (0.229 cu ft). may be due to the 
moisture from the weather air. 


The almost complete lack of con 
densate water during winter opera 
tions at 1 cfm per man cannot be com 
pletely explained. Since a quantity of 
3.5 liters (0.123 cu ft) per hour did 
exist during summer operation, even 
complete dryness of weather air in the 
winter should not reduce the quantity 
of condensate to such a low level. As 
previously stated, activity of the sub 
jects was at a very low level during 
the winter months, and this factor 
might have been responsible in part 
for the lack of condensate water pro- 
duction. However, the continuous 
movement of the 45 occupants froma 
relatively high compartment water 
vapor content to a low weather wa- 
ter vapor content may have been one 
of the causes for the lack of conden- 
sate water. Air leakage through 
duct work also was a definite con- 
tributing factor. 


Maintenance of Cooling Coil Sur- 
face and Ducts: After one week’s 
operation of the cooling machinery at 
the lower levels of replenishment air 
volume (1 cfm per man), the coil and 
duct surfaces were coated with a foul 
smelling mixture of tar-like sub- 
stances and lint, formed from sub- 
stances of human origin and end 
products of tobacco smoke. The inser- 
tion of a 20 mesh screen filter into the 
recirculation duct practically elimi- 
nated lint accumulation from the coil 
surface, but the accumulation of the 
lint on the screen necessitated its 
frequent removal and cleaning. Al- 
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though the coil surface maintained 
most of its effectiveness when the 
screens were inserted, the coils and 
ducts continued to accumulate a thin 
layer of a tarry-like substance, which 
no doubt acted as a localized odor 
source, 


With the introduction of a weekly 
spraying of the coil and duct surfaces 
with a dilute solution of tri-sodium 
phosphate and subsequent rinsing 
with water practically all traces of 
the foul smelling material were re- 
moved. This operation resulted in im 
proved quality of compartment air 
The fact that the permanganate level 
in the compartment at 1 cfm per man 
replenishment air was reduced from 
7.7 to 3.9 meq per 1000 cu ft of air 
when a tri-sodium phosphate spray 
and rinse was used further demon 
strates the effectiveness and necessity 
of periodic coil and duct cleaning 

Factors of Hygiene that Influence 
Cleanliness: In the earlier experi 
ments, it was soon discovered that 
matters of hygiene and cleanliness 
could not be left to the discretion of 
the subjects. Accumulated debris 
such as periodicals, dirt, cigarette 
butts and filthy clothes left in out-of 
way places made up a condition 
intolerable to fastidious individuals 


With the introduction of proper 
hygiene control and sanitation meas 
ures, this condition was soon reme- 
died. It is quite possible that the con 
stancy of dust and bacteria count and 
low level of odor encountered may 
have been in some way modified by 
such measures. 

Vitiated Air: Frequently men- 
tioned in the literature is the factor of 
vitiated air, wherein the occupants of 
such a space frequently undergo a loss 
of appetite and a disinclination to 
physical activity. The contrary was 
the case in these experiments. The 
subjects showed no loss of appetite, 
and restraint of the subjects was more 
of a problem than stimulation. As 
previously mentioned, at no time was 
there any complaint registered by the 
subjects indicating that the compart- 
ment environment was offensive 


Summary 


The essential problem in this in- 
vestigation was to ascertain the 
minimal quantity of replenishment air 
required in a simulated ship’s berth- 
ing space to keep odors at an ac 


ceptable level in conjunction with air 
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cooling. Furthermore, activated 
carbon, ozone, and a liquid deodor- 
izer were evaluated as means of con- 
trolling odors. 


The principal factors involved in 
these studies were as follows: the 
quantity of replenishment air varied 
from 1 cfm to 53 cfm per man, gross 
air space was about 140 cu ft per man 
and the recirculated air varied be- 
tween 35 and 60 cfm per man; the 
temperature of the compartment air 
was usually 78 deg ET (85 F dry 
bulb —72 F wet bulb) ; in the summer 
months the amount of cooling coil 
condensate formed from the excess 
moisture in the outside air and the 
occupancy of 45 subjects varied from 
1 to 2% gallons per hour, whereas no 
condensate formed in the winter 
months ; the cooling coil temperature 
was usually maintained between .40 
and 55 F in the warm weather and a 
standard of personal hygiene and 
cleanliness of the compartment com- 
mensurate with shipboard routine 
was maintained. 


The odor level for the condition of 
5 cfm per man replenishment air at 
a temperature of 78 deg ET with re- 
spect to the transient observer was of 
the same order of magnitude as that 
for 53 cfm per man for weather air. 
Odoriferous substances were con- 
densed on the cooling coils and sub- 
sequently removed along with the 
water condensed from the air. 


With activated carbon the replen- 
ishment air necessary for mainte- 
nance of an acceptable odor condition 
can be reduced considerably below 5 
cfm per man. However, whether com- 
partment leakage can be controlled so 
that dilution is less than 5 cfm per 
person is questionable, especially 
where large volumes of recirculated 
air are involved. 


Ozone and the liquid chemical de- 
odorant employed in separate tests 


_did not reduce the odor level. Ex- 


posure to these substances, however, 
after a period of 10 min apparently 
exerted an anesthetic effect relative 
to odor perception. 


Carbon dioxide, carbon monoxide, 
bacteria, and dust did not reach ob- 
jectionable or noxious levels even 
with greatly reduced (1 cfm per man) 
replenishment air. 


A chemical method based upon the 
reduction of an acid-permanganate 
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solution by organic matter in the air 
proved to be of value in determining 
the degree of environmental pollu- 
tion by the end products of tobacco 
smoke, The results, however, could 
not be correlated with the other 
odoriferous substances present, ¢.g., 
odors of human origin. 
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11. See report of National /nst:- 
tute of Health and National Bureau 
of Standards. 


12. Influence of Nitrogen Oxides 
on the Toxicity of Ozone, by CE 
Thorp. (News Edition, ACS, 19 
686, 1941.) 

13. Personal communication from 
Prof. C. P. Yaglou. September 2), 
1946. 


14. Ozone in Ventilation —lt 
Possibilities and Limitations, by WV 
N. Witheridge and C. P. Yaglou 
(ASHVE Transactions, Vol. #5 
509, 1939.) 

15. T. R. Crowder, Proceedings 
of the 20th Annual Meeting of Medi: 
cine and Surgery. (Association 
American Railroads, New York, ? 
123, June 11, 1940.) 

16. Indices of Air Change and Ar 
Distribution, by F. C. Houghten ané 
J. L. Blackshaw. (ASHVE Tras 
actions, Vol. 39: 261, 1933.) 
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ASHVE Laboratory 


L. P. Saunders 
Chairman 


Durine 1946 the purchase of the property at 7218 
Euclid Ave., Cleveland, Ohio, by the Society provided a 
permanent research Laboratory. Almost every feature of 
the site and the buildings thereon has justified the wisdom 
of the decision to secure this property, which is ideally 
suited for research purposes. After several months of 
strenuous work the research program is once again in full 
stride with perhaps more work ahead calling for early 
attention than we have faced for many years. 

The Committee on Research fully recognizes and grate- 
fully acknowledges the wholehearted support which the 
Council has given it in 1946. The enthusiastic response 
by the Chapters and the membership at large to the vol- 
untary campaign to reduce the mortgage on the property 
is encouragement which the Committee appreciates deeply. 


Committee Activities 


The Chairmen and members of 16 Technical Advisory 
Committees have shared with the Committee the responsi- 
bility of planning and supervising the research program. 
Fifteen meetings of Technical Advisory Committees have 
been held between January 1946 and the 53rd Annual Meet- 
ing, and 10 Committees are meeting within the next few 
days. These Committees are the life blood of our organ- 
eae and they play a most important part in the research 
rogram. 


Industry Support 


The appointment of C. A. McKeeman, effective Febru- 
ary 1, 1946, as assistant to the President provided liaison 
ten the Society and industry and provided for the 


1946 REPORT of 


Committee 
on 


Research 
by L. P. Saunders 





T. H. Urdahl 


Vice Chairman 


solicitation of the funds which are a necessary supple- 
ment to general research funds, if we are to carry through 
any substantial part of the large and varied program before 
us. We are encouraged by the cordial reception which, he 
reports, our programs have in general received from the 
industry and particularly by the financial support afforded 
to certain specific programs now under way or planned for 
early attack. 


Research Policy 


A special Committee appointed by the Research Execu- 
tive Committee has, under the Chairmanship of E. Holt 
Gurney, considered to what extent Society research might 
be expanded and the program broadened. Their report 
recommended that Article B-XIII of the By-Laws, namely, 
“The work conducted by the Research Laboratory of this 
Society shall be confined to a determination of the basic or 
fundamental principles or laws underlying al] matters in 
the science of heating, ventilating and air conditioning,” 
be retained in its present form with the broad interpreta- 
tion that fundamental research includes the development of 
procedures for test codes but under no consideration per- 
mits commercial testing. 

The Committee on Research suggests that Technical Ad- 
visory Committees should be constantly alert in reviewing 
codes and standards relating to heating, ventilating, and air 
conditioning in order to submit proposed changes to the 
Standards Committee of the Council. 


Researeh Regulations 


The proposed amendments to the regulations governing 
the Committee on Research submitted to the membership 
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Committee on Research 


ASHVE Research Laboratory 
7218 Euclid Ave., Cleveland 3, Ohio 
(Tel.: EXpress 6161) 


L. P. SauNDERs, Chairman 
T. H. Urpant, Vice Chairman 
Cyrit Tasker, Director of Research 


Three years: L. N. Hunter, C. O. Mackey, R. D. MAptson, 


lL. G. Mucier, L. P. SAUNDERS. 


Two years: R. M. Conner, JoHN A. Gorr, F. W. HUTCHINSON, 


R. K. THULMAN, W. E. ZIesBer. 


One year: C. M. Asuiey, F. E. Gresecke, F. C. McInrosn, G. L. 


Tuve, T. H. URDAHL, 


Executive Committee: L. P. SauNpERS, Chairman; T. H. URDAHL, 


Vice Chairman; L. N. Hunter, G. L. Tuve, W. E. Zreser. 


e 


Technical Advisory Committees 


Air Cleaning: ff. S. Dill, CHarrmMaAN; R. D. Blum, J. J. Burke 
F. H. Buzzard, O. C. Fliason, R. S. Farr, R. G. Hanneman, R. E. 
Hunsaker, D L. Hunzicker, E. A. Jones, L. G. Miller*, H. C. 
Murphy, G. W. Penney, I. P. Sharpe, R. P. Warren, R. D. Wood. 


Air Conditioning in Industry: W. L. Fleisher. CHAIRMAN: L. T. 


y 


Avery, Leonard Greenburg, M.D., D. E. Humphrey, F. 


Hutchinson*, E. F. Hyde, L. L. Lewis, O. W. Ott, R. R. Sayers, 


M.D., H. E. Ziel. 


Air Distribution and Air Friction: 


Nelson, G. B. Priester, C. A. Thorp. 


Air Sterilization and Odor Control: W. F. Wells, CHAIRMAN: 
W. T. Anderson, Jr., L. J. Buttolph, W. V. Consolazio, C. W. Flood, 
Jr., Leonard Greenburg, M.D.. F. W. Hutchinson*, B. H. Jennings, 

A 


F. H. Munkelt, J. A. 
Winslow, 


teyniers, Mildred Wells, M.D., €.-E 


*Member of Committee on Research 


A. C. FIeELtoner, Ex-Officio 


Ernest Szekely, CHAIRMAN ; 
N. E. Berry, S. H. Downs, W. H. Hoppmann II, F. J. Kurth, J. N. 
Livermore, D. J. Luty, R. D. Madison*, L. G. Miller*, D. W. 





Cooling Load: W. E. Zieber*, CHAIRMAN; O. W. Ar 
R. D. Blum, H. O. Croft, P. L. Davidson, W. F. Friend |. 4 
Heilman, John James, Cc. F. Kayan, J. N. 
Mackey*, C. S. Pabst, J. P. Stewart. 


Corrosion: L. F. Collins, CHatmrRMan; R. M. Conner* pf , 
Doremus, S. P. Ewing, A. S. Gates, Jr., A. E. Griffin W 
Guernsey, R. L. Hallett, F. N. Speller. 


Fuels: E. T. Selig, Jr.. CHAIRMAN; R. M. Conner*, R I 
R. B. Engdahl, L. N. Hunter*, R. C. Johnson, 8. Konze. wy 
Myler, Jr., W. T. Reid, H. J. Rose, C. E. Shaffer, R. A. S)orn " 
T. H. Smoot, R. K. Thulman*, E, C. Webb. 


Glass: RR. A. Miller, CHatrMaN; L. T. Avery, J. E azier 
E. H. ‘Hobbie, L. K. Jones, J. H. Lewis, C. O. Mackey’ \ 
Randall, Vic Sanders, H. B. Vincent, G. B. Watkins 


Heating Load: J. D. Close, CHAIRMAN; C. M. Ashi K 
Campbell, aS F. Collins, Jr., R. C. Cross, W. 8S. Harr LE 
Lewis, M. W. McRae, T. F. Rockwell, R. K. Thulman* 


insulation: E. R. Queer, CHAIRMAN; R. E. Backstron 
Coulter, F. G,. Hechler, H. E. Lewis, H. E. Robinsor 
Stafford, T. H. Urdahl*, G. B. Wilkes, P. M. Woodworth 


Physioloaical Research: C.-E. A. Winslow, CHAIRMAN homas 
Bedford, M.D., A. Behnke, M.D., A. C. Burton, M.D. £. F 
DuBois, M.D., y ¥ P. Gagge, A. C. Ivy, M.D., R. W. Keeton, M1 
PD. H. K. Lee, M.D., Ff. C. MeIntosh*, Charles Sheard, A. 1) Turt 


Radiation and Comfort: J. C. Fitts, CHAIRMAN; It Da 
F. E. Giesecke*, L. N. Hunter*, F. W. Hutchinson’, John James 
E. M. Mittendorff, L. L. Munier, G. W. Penney, J. K. M. Pryke 


Sensations of Comfort: C. P. Yaglou, CHAIRMAN; R. §. Arnold 
A. R. Behnke, M.D., Thomas Chester, M. K. Fahnestock, W. J 
McConnell, M.D., F. C. McIntosh*, A. B. Newton, K. EF. Robinsor 


t 


Sorbents: John Everetts, Jr.. CHAIRMAN; R. E. Cherne, 0 
Colvin, F. C. Dehler, John A. Goff*, C. H. B. Hotchkiss, E. R 
McLaughlin, J. C Patterson, G. L. Simpson, C. F. Sines 


Sound Control: R. D. Madison*, CHAIRMAN; C. M. Ashiey* 
P. H. Geiger, C. H. Hall, W. W. Kennedy, G. C. Kerr, E W 
McMullen, J. S. Parkinson, A. G. Sutcliffe, T. H. Troller, T. H 
Urdahl*. T. A. Walters 


Weather Design Conditions: T. H. Urdahl*, CHAIRMAN’ 
Albright, C. E. Bentley. H. S. Birkett, J. F. Collins, Jr 
Everetts, Jr.. J. P. Fitzsimons. 


Livermor: a 





INSTITUTIONS COOPERATING WITH THE 
COMMITTEE ON RESEARCH 


Agricultural and Mechanical College of Texas, College Sta- 
tion, Tex.: The Effect of Secondary Turbulence on the 
Friction in a Flowing Stream of Water. 


Case School of Applied Science, Cleveland, Ohio: Air Dis- 
tribution in Rooms: Heat Transfer Coefficients of Freon 
tefrigerants. . 

Cornell University, Ithaca, N. Y.: Periodic Heat Flow 

through Composite W alls or Roofs. 


Kansas State College, Manhattan, Kans.: Projection of 
Heated and Cooled Air Streams; Experimental Studies of 
Radiant Heating and Cooling. 

Oregon State College, Corvallis, Ore.: Heat Transfer through 
Wetted Walls. 

University of California, Berkeley, Calif.: Cooling Tower 

Design and Performance. 


University of Illinois—College of Medicine, Chicago, Ill. 
Physiological Adjustments of Human Beings to Rapid 
Changes in Environment. 


University of Minnesota, Minneapolis, Minn.: Statistical 
nalysis of Variables Entering into Sensory Reactions to 
Summer Air Conditioning. 


University of Toronto, Toronto, Ontario, Canada: Moisture 
Condensation on a Surface and the Measurement of the 
Dewpoint. 





RESEARCH PAPERS—1946 


1. The Sol-Air Thermometer—A New Instrument, by ©. ‘ 
Mackey and L. T. Wright, Jr. (Ithaca, N. Y.) (Ma 
1946, JouRNAL SEcTIon). 


°. Forced Convection Heat Transfer Coefficients Along & 
Flat Surface, by George V. Parmelee and Richard G 
Huebscher (Cleveland) (May 1946, JourRNAL Section) 


3. Heat Losses Through Wetted Walls, by EB. C. Willey 
(Corvallis, Oregon) (June 1946, JouRNAL SEcTION). 


) 


{. Periodic Heat Flow—Composite Walls or Roofs, by C. ' 
Mackey and L. T. Wright, Jr. (Ithaca, N. Y.) (June 
1946, JouRNAL Section). 


5. Energy Losses at Suction Hoods, by Allen D. Brandt 
Russell J. Steffy (Cleveland) (September 1946, JouRNA! 
SEcTION ) 


arc! 


6. Psychrometric Instrumentation, by ASHVE Resea 
Laboratory (Cleveland) (October 1946, JouRNAL 5®c 
TION). 


7. Nature of Air Flow at Suction Openings, by Allen D 
Brandt, Russell J. Steffy and Richard G. Huelscher 
(Cleveland) (February 1947, JouRNAL SEcTION). 





mm 
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will, if approved, enable the Committee to extend its co- 
operative research activities as the occasion demands. 


Publication Program 


In the Chairman’s Annual Report for 1945, Prof. G. L. 
Tuve drew attention to the urgent need for a change in the 
Society’s publication policy for research reports. We view 
with satisfaction the recommendations on publication policy 
made by a special committee and approved by the Council 
in October. We believe that these changes will greatly 
increase the interest of most of the membership in the 
results obtained from Society research. 

The two pages devoted to research news which have 
appeared monthly since August in the Journal Section are 





designed to keep the work of the Committee constantly 
before the membership. 


Future Plans 


A minimum budget of $75,000 has been set for 1947 and 
approved by the Council. If we are able to carry through, 
with industry support, some of the large programs now 
under development, this may be increased substantially. 
Plans are under way to develop a program of research in 
panel or radiant heating and cooling, to meet the challenge 
that the Society should assume leadership in solving this 
important problem. 

The report of the Director of Research which follows 
includes details of activities at the Laboratory and cooper- 
ating institutions and of the Technical Advisory Commit- 
tees. 


Report of the Director of Research 


By Cyril Tasker 


Introduction 


With the purchase and occupation of the property at 
7218 Euclid Ave., Cleveland, O., the hope of some of those 
who set ASHVE Research in motion 26 years ago was ful- 
filled—the Society owned its Research Laboratory. It is 
no light task to move a going laboratory, and the writer 
wishes to express his thanks to the members of the Labora- 
tory staff for the way in which the work was carried 
through. We are now in full operation once again, with 
all essential changes and construction completed. The spirit 
of the research staff is excellent; every one has been en- 
couraged by the enthusiasm of those who have visited the 
Laboratory and have seen its possibilities. 

The campaign among the Chapters to liquidate the mort- 
gage on the property, encourages us to feel that the value 
of Society Research is being recognized by every member. 
This is a challenge to us so to serve the membership and 
industry that we can count on their continued and increased 
support. 


Staff 


There were few staff changes in 1946. In July we lost 
the help of Dr. Allen D. Brandt, who had been assigned to 
the Laboratory in October 1945, by reason of his resigna- 
tion from the Public Health Service. An increase of the 
scientific staff will be needed in the near future, as we 
activate additional research programs. 


Industry Contacts, Liaison and Publicity 


The task of establishing and maintaining contact with 
industry was assigned by the Council in February 1946 
to C. A. MeKeeman, who is working in close liaison with 
the Director of Research and the staff. His visits to the 
leading industrial organizations and his discussions with 
officers of the various scientific, trade and industrial asso- 
ciations are beginning to bear fruit in a better understand- 
ing of our work, its possibilities and its limitations, and in 
increased financial participation as new projects are devel- 
oped and existing projects brought to the attention of the 
industry. 

Talks on the research program have been given before 
many Chapters of the Society during 1946. Staff members 
have visited many of the institutions where cooperative 
research work is or has been in progress. 

The excellent facilities available at the Laboratory for 
meetings of committees have been well utilized since the 
end of July. The Research Executive Committee met on 
June 1 in Pittsburgh and on September 21 at the Labora- 
tory. Many Technical Advisory Committees are meeting 
in Cleveland during the Society’s 53rd Annual Meeting. 

Some of the highlights of Society’s Research have been 
presented each month since August 1946 in two pages of 
the Society’s JOURNAL. 

Our work is receiving greater attention abroad in the 
technical press of other countries, and our correspondence 


with foreign countries is increasing. We have had a num- 
ber of foreign visitors this year and have established liaison 
with workers abroad by making them corresponding mem- 
bers of some of the Technical Advisory Committees. Senior 
staff members have continued certain inter-society activities 
which are of value in our research program. 


Guide Activities 


Close liaison has been maintained with the Guide Pub- 
lication Committee, and all senior staff members have as- 
sisted in the review and revision of Guide Chapters. 


Studies at the Laboratory and Cooperating 
Institutions 


No report of ordinary length could do more than sum- 
marize the activities at the Laboratory and at the coop- 
erating institutions, and those of the Technical Advisory 
Committees around which Society Research revolves. The 
details are available in the minutes of the meetings of the 
various Committees and in the progress reports made by 
the Laboratory staff and by those responsible for our 
cooperative studies. The Laboratory staff will be pleased 
to supply details to Society members and others on request. 
Those specially interested in certain projects are invited to 
visit the Laboratory and discuss them with the staff. 


Air Flow, Distribution and Friction 


Activity in programs classified under this general head- 
ing has continued throughout 1946. The Technical Advis- 
ory Committee on Air Distribution and Air Friction 
(Ernest Szekely, chairman) met at the Laboratory in July 
to review Laboratory and cooperative research programs. 
The air friction chart for round ducts, printed in THE 
Guide 1946, has been modified to include smaller ducts and 





Apparatus used in studies on air flow into suction openings 
(Brandt, Steffy, and Huebscher) 
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lower volumes, and a paper was published’ by the Society. /ndustrial Unit Heater Association 


Mr. Madison is chairman of the Sub-Committee on Air 
Friction. 


Committee approval was given to the program for study 
of air friction in round, square and rectangular ducts and 
in fittings of the type normally used in air distribution 
systems. As the year closes the erection of the apparatus 
is nearing completion, and studies will be under way early 
in 1947. We have to thank several friends in the industry 
for their valuable assistance in securing many scarce mate- 
rials and even scarcer equipment for these studies. This 
investigation should have widespread interest, since the 
data we hope to secure are fundamental for the design 
of air distribution systems. Sound and acceptable data 
should obviate the need for the use of the large factors of 
safety common in present-day design. 


Cooperative Research 


1. Case School of Applied Science: To extend the data 
already reported from this investigation, which have dealt 
with the air-stream patterns from various sizes and shapes 
of straight-flow grilles, nozzles, orifices and slots, further 
studies have now been made covering directional-flow 
grilles, perforated panels and very long slots. The static 
regain in long runs of duct with uniformly distributed 
outlets has also been investigated. 


Wide-angle grilles giving air-stream angles up to 90 deg 
have been studied, and equations derived for the throw 
and the velocity gradients. Perforated panels of 5 to 15 
per cent free area, in sizes of 1, 2 and 4 sq ft area, as well 
as complete perforated ceilings have been tested, and meth- 
ods for determining static regain and the stream angle for 
such long-run air supply systems have been determined. 


A report on the performance of directional-flow grilles, 
perforated panels, long slots and long duct runs with side 
outlets is in preparation. 


2. Kansas State College: Essentially these studies are 
designed to inyestigate the downward projection of heated 
or cooled air streams, and the influence of initial flow con- 
ditions and of the surroundings and various structural 
obstacles upon the behavior of projected streams. The 
general procedure to date has been to set the initial stream 
temperature and velocity at desired magnitudes and run 
temperature and velocity traverses of the downward- 
projected stream. There have been serious problems in 
instrumentation especially in the measurement of very 
low velocities, but the test results ‘to 
date have been encouraging. 


Progress reports have been made 
covering the results obtained using 
the outlet of a straight pipe 6% in. 
in diameter and 36 in. long as an ori- 
fice. The test results have been com- 
pared with tentative formulas based 
on theoretical considerations. Tests 
have also been made using a converg- 
ing nozzle with an orifice diameter of 
5% in. (0.48 ft). A report will be 
available early in 1947. 


iFriction Charts for Gases Including 
Correction for Temperature, Viscosity and 
Pipe Roughness, by Richard D. Madison 
and Walter R. Elliot. (ASHVE JourRNAL 
Section, Heating, Piping & Air Condition- 
ing, October 1946, p. 107.) 


Equipment used in studies on damper 
mechanics—barometric draft controls 


Following several discussions between officers th 
Industrial Unit Heater Association and its Engi a 
Committee, members of the Technical Advisory Cor ite 
on Air Distribution and members of the Laboratory «tae 
a detailed program has been presented covering the j:yes:;, 
gation of the characteristics of air streams produced }y 
downblow unit heaters. The proposal is now awaitiny a, 
tion of the Association. “ne 


Throw of Air from Slots and Jets 


A paper® on the throw of air from slots and jets was 
published after study by the Technical Advisory Commis. 
tee. Based on data given in papers by G. L. Tuve and his 
colleagues resulting from ASHVE cooperative researc 
work at Case School, the paper presented some charts de 
signed to simplify problems in air distribution. At the 
Laboratory H. B. Nottage is reviewing published informa. 
tion on ventilation jets as a preliminary to the developmen: 
of a research program covering the performance . 
isothermal jets and the general movement of air in ve 
tilated rooms. 


Barometric Dampers 


A study of so-called barometric dampers is being under. 
taken under the Technical Advisory Committee on Fuels 
Since the earlier studies, which were based on the methods 
which have been used by others to investigate the perforn 
ance of these appliances yielded little of real fundamenta! 
value, the studies were expanded to cover the examination 
of the flow of gases in a duct-tee section containing 
swinging damper. A report entitled What About Bar 
metric Dampers, intended for publication to stimulate ir 
terest in these studies, is at present in the hands of the 
Committee. Another paper entitled Damper Mechanics 
deals with the practical significance of the relation betweer 
the position of an automatic damper and the torque whict 
must be applied to balance the damper in each positior 
It has also been distributed for Committee study. 


The continuation of these studies must depend to a large 
extent on the financial support of those most interested ir 
this type of control. 


“Throw of Air from Slots and Jets, by Richard Lb). Ma 
Walter R. Elliot. (ASHVE JourNAL Section, Heati 
Air Conditioning, November 1946, p. 108.) 
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Industrial (Process) Ventilation 


Dr. Brandt, with the assistance of R. J. Steffy and R. G. 
Huebscher, both of the Laboratory staff, completed two 
studies during the year. The first, described in a paper’ 
presented at the Semi-Annual Meeting of the Society in 
June, 1946 dealt with energy losses at suction hoods. There 
were 175 different types of suction openings investigated, 
the energy losses at the entrance were determined, and co- 
efficients of entry calculated. There was considerable dis- 
cussion on this paper by those working in the field of in- 
dustrial ventilation. 


The results of the other study are reported‘ in a paper 
scheduled for presentation at the 53rd Annual Meeting, 
January 1947. Data were collected on the relationship of 
the centerline or axial velocity in front of suction openings 
to the volume rate of air flow on both unflanged and 
flanged hoods and on hoods having large flat surfaces ad- 
jacent to one or more edges. In the main, the tests con- 
firmed Dalla Valle’s equation for the centerline flow rela- 
tionship for unflanged suction openings. 


The collection and correlation of information on process 
ventilation and the collection of codes on the control of oc- 
cupational diseases were completed prior to Dr. Brandt’s 
resignation from the U. S. Public Health Service. The 
results of these surveys clearly pointed to the need for 
establishing factual and dependable data by experimental 
work. The collection of codes has been loaned to the 
Michigan Department of Health for analysis by one of its 
investigators. 


Heat Flow and Heat Transfer 


Studies under the Technical Advisory Committees on 
glass, cooling load, and insulation can be classed under 
this general heading. Substantial progress can be reported 
during 1946 with three papers published. Several other 
papers will be available in 1947 as a result of work com- 
pleted and in progress. 


Film Coefficients: A paper® on forced convection heat 
transfer coefficients was presented at the Society’s Semi- 
Annual Meeting in June by two members of the Labora- 
tory’s staff. A report covering a continuation of these 
studies and dealing with laminar and laminar-turbulent 
boundary layers has been prepared for Committee study. 
The effect of forced convection on natural convection heat 
transfer has practical significance, and the Laboratory 
studies are being continued as time and personnel permit 
to determine the effect of widely spaced transverse ribs. 
In the fully equipped draw-through wind tunnel con- 
structed for these studies we have a valuable piece of stand- 
by equipment; though it will take some time to complete 





‘Energy Losses at Suction Hoods, by Allen D. Brandt and Rus- 
sell J. Steffy. (ASHVE JourNnau Section, Heating, Piping @ Ab 
Conditioning, September 1946, p. 105.) 

, ‘Nature of Air Flow at Suction Openings, by Allen D. Brandt, 
Russell J. Steffy and Richard G. Huebscher. (ASHVE JourNnaL 
Yay Heating, Piping & Air Conditioning, February 1947, 
‘ » 

‘Forced Convection Heat Transfer Coefficients Along a Flat Sur- 
face, by George V. Parmelee and Richard G. Huebscher. (ASHVE 
wae Section, Heating, Piping a Air Conditioning, May 1946, 





Wind tunnel used in studies of forced convection heat trans- 
*r coefficients (tunnel plate and control panels were built 
at The Laboratory) 


Measuring the in- 
tensity of solar 
radiation 
with the Smith- 
sonian silver disc 
pyrheliometer 





the program, valuable data can be obtained with it in 
due course. 


Solar Radiation Transmission Through Glass: The equip- 
ment for the study of solar heat transmission by glass and 
other materials, designed and constructed by the Labora- 
tory staff, has been completed and test work is under way. 
Late in the summer we erected, in the rear of the Labora- 
tory grounds and clear of obstructions and shading, a 
12 ft by 12 ft test house, 11 ft high with over-hanging roof. 
It is equipped with electric power and gas, and the special 
test equipment is mounted on the roof, together with 
certain instruments for measurement of weather conditions. 
Inside the test house we have assembled all the control, 
measuring, and recording instruments needed in these 
studies. Though the erection was not completed until the 
late fall, we have been able to collect some data on heat 
gain from sky radiation through single glass. The winter 
months will enable us to obtain additional experience in 
operating the equipment so that a full program can be 
carried through in the spring and summer of 1947. Among 
the instruments erected on the roof is an Eppley pyrheliom- 
eter for the collection of solar radiation data which may be 
of value to the U. S. Weather Bureau. 


A report on a comparison of experimental and theoretical 
data on solar heat gain through windows is before the 
Technical Advisory Committee on Glass for study and pos- 
sible publication. We have not yet been able to publish 
much of the information contained in the comprehensive 
report prepared by Mr. Parmelee late in 1944 but hope to 
present it in a series of papers during 1947. 


Periodic Heat Flow: The mathematical analysis of heat 
flow through walls and roofs under way at Cornell Uni- 
versity under a cooperative research agreement was ex- 
tended in 1945 to cover composite walls or roofs. The re- 
sults were given in a paper® presented at the Semi-Annual 
Meeting, 1946. The same authors also presented at this 
meeting a paper on the sol-air thermometer.’ The instru- 
ment described was designed and constructed to directly 
determine the temperature in the shade that would be 
equivalent to the combined effect of air temperature plus 
sun radiation and sky radiation during sunlit hours, or to 
the combined effect of air temperature and radiation to the 
sky at night. The instrument used in the studies at Cornell 
is now at the Research Laboratory and will be used to 
collect additional data in connectior’ with the studies on 
solar radiation transmission discussed above. 


At the Laboratory, Mr. Nottage has taken over the cor- 
relation of published work on periodic heat flow and the 
study of methods for the development of tables to give a 
simple basis for determining the instantaneous rates of 
heat flow through various solid structures. Such tables 
would simplify the work of the designing engineer. 





*Periodic Heat Flow—Composite Walls or Roofs, by C. 0 
Mackey and L. T. Wright, Jr. (ASHVE JowurNat Section, Heat 
ing, Piping & Air Conditioning, June 1946, p. 107.) 

tThe Sol-Air Thermometer—A New Instrument, by C. O. Mackey 
and L. T. Wright, Jr. (ASHVE, JourNaL Section, Heating, Pip- 
ing &@ Air Conditioning, May 1946, p. 107.) 
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STATEMENT OF INCOME AND EXPENSES—RESEARCH FUND 


For the Fiscal Year Ended October 31, 1946 





INCOME 
From ASHVE 
40 per cent of 1946 
and prior year’s dues 
IEE Giller i. Gb odd ewaddceccoes 
Con. RIBUTIONS—PER SCHEDULE 
EE Se Jatale Stitch ae 
Earmarked 
Contributions re- 
eS ae . $14,950.00 
Add: Deferred from 
prior year ...... 2,874.62 $17,824.62 
Less: Deferred to 


operations. ........ 


future 7,146.15 


INTEREST FROM BANK DEPosiITs . 


EXPENSES 
CHAIRMAN AND COMMITTEE 


TOTAL INCOME 


le a eed ane biw.u wale on $ 653.54 
Chairman's office .............. 15.25 
Professional services .......... 250.00 
RESEARCH LABORATORY 

Salaries — Administrative and 
SD ghuawsWaveneWneoawn « 32,791.41 
RED bins adadert Biba sen dchind 6,459.47 
EE hn atlad oie ive bes aka eo 1,833.45 
PU, kaaonesanncedss : 394.51 
815.75 


Telephone and telegraph 


Office expense and supplies.... 


Insurance 


Printing and mimeographing... 
Library and periodicals........ 
materials and sup- 


$29 958.88 Laboratory 


plies 


8,282.00 
; fixtures 


RUILDING OPERATIONS 


Depreciation — equipment 


661.13 
67.94 
409.68 
52.05 


2,857.94 


1,319.16 
864.50 


$48,526.99 


Cleveland rent ........ $1.053.41 
Real estate taxes...... 1,160.79 
10,678.47 18,960.47 Depreciation—building.. 1,036.66 
——— Interest on mortgage.. 947.19 
3.19 Property insurance 371.93 
a pO SRS OSE Fe ree 748.66 
$48.922.49 Ee 539.61 
I Soe ie rad aie 464.65 
Building maintenance... 196.42 
MD. ie tidkdh te dbeceketis 84.60 
SEEN mbitdiemisiedé beads 79.42 6,€83.34 55,210.33 


$ 18.7% 


University 


COOPERATIVE RESEARCH 
Case School of Applied Science.$ 
Kansas State College......... : 
Oregon State College 
State University of Iowa... 
Texas A & M College...... 
2. | re 


1,000.00 
2,290.00 
100.00 
250.00 
250.00 
773.00 


4,573.00 “ou 


EXCESS OF EXPENSES OVER INCOME $11.77 

















PARTICIPATING IN 1946 RESEARCH PROGRAM 


*Air Devices, Inc. 

Airtemp, Div. of Chrysler Corp. 
*Aluminum Venetian Blind Co 
*American Air Filter Co.. Inc. 
*American Blower Corp. 

American Rolling Mill Co., The 
*Anemostat Corp. of America 
*April Showers Co. 

Barnes & Jones, Inc. 

Bayley Blower Co. 

*Bell Telephone Laboratories 

Bethlehem Steel Co. 

*Blue Ridge Glass Corp. 
Brunner Mfg. Co. 

*Buffa’o Forge Co. 

*A. M. Byers Co., The 
Carrier Corp. 

Chamberlin Co. of America 
Chicago Pump Co. 

Clarage Fart Co. 

Crane Co. 

*Detroit Edison Co., The 

W. H. Driscoll 

Duquesne Light Co. 

Delmar C. Evans 
*Farr Co. 

*Ford Motor Co. 


Forslund Pump & Machinery Co. 


Frick Company (Inc.) 


*Earmarked Contributions. 





*Frigidaire Div., General Motors 
Corp. 

*General Motors Corp 

G & O Mfg. Co., The 

Hays Corp. 

*Heating, Piping and Air Condi- 
tioning Contractors National 
Association 


Hoffman Specialty Co. 

*Holcomb & Hoke Mfg. Co. 

lig Electric Ventilating Co 

*Illinois Engineering Co. 

Jenkins Bros. 

*Johns- Manville 

Johnson Service Co. 

Keeney Publishing Co 

Kewanee Boiler Corp 

Kinetic Chemicals, Inc 

Kramer Trenton Co. 

*La-Del Div., Joy Mfg. Co 

*Libbey-Owens-Ford Glass (o 

R. C. Mahon Co., The 

Jas. P. Marsh Corp. 

McDonnell & Miller, Inc. 

McQuay, Inc. 

Mellish & Murray Co. 

*Minneapolis- Honeywell 
Co. 

Modine Mfg. Co. 

*Narowetz Heating & Ventilating 
Co. 


Regulator 


Nash Engineering Co., The 
National Radiator Co., The 
*National Tube Co 

John J. Nesbitt, Ine 
*Perfex Corp. 

Pipe Fabrication Institute 
*Pittsburgh Corning Corp. 
*littsburgh Plate Glass Co 
*Pyvle-National Co., The 

Raisler Corp. 

W. R. Rhoton Co. 

*F. C. Russell Co., The 

*Sarco Co., Inc 
*Servel, Inc. 

Spencer Thermostat Co 

Surface Combustion Corp 

Taylor Instrument Cos. 

Timken Silent - Automatic Div 

The Timken-Detroit Axle Co 
*Trade-Wind Motorfans, Inc 
Trane Co., The 
United States Steel Corp. of Dela- 
ware (Carnegie - Illinois Stee! 
Corp.) 

*United States Testing Co., Inc. 

Webster Engineering Co., The 
W. H. Wheeler, Inc. 

*L. J. Wing Mfg. Co. 

York Corp. 

*Young Radiator Co. 


— 
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Volumetric Specific Heat of Building Materials: The 
volumetric specific heat is one of the properties of building 
materials needed in any calculations of periodic heat flow. 
The Laboratory was therefore assigned the task of collect- 
ing and correlating data on this property for the commonly 
ysed building materials. A comprehensive report by Mr. 
Nottage is before the Technical Advisory Committee on 
Cooling Load. Summary tables will be available shortly 
for consideration for publication and use in THE GUIDE. 

Sub-committees of the Committee on Cooling Load have 
been working on appliances and lights and on absorptivity. 
Some of the data obtained will be included in the chapter 
on cooling load in the HEATING, VENTILATING, AIR CONDI- 
TIONING GUIDE, 1947, to which many members of the Tech- 
nical Advisory Committee contributed. 


Heat Transfer Coefficients of Evaporating Refrigerants: 
Studies have continued at Case School to determine the 
effect of the major operating variables upon the refrigerant- 
side heat transfer coefficient in an evaporator. It has been 
definitely established in these tests that this surface or film 
heat transfer coefficient may vary over a range of about 100 
to 400, depending chiefly upon the evaporator load, but 
also upon the length of circuit and the temperature differ- 
ence between the metal surface and the evaporating refrig- 
erant. If it were possible to design and operate a given 
evaporator (such as a direct-expansion air cooling coil), 
so as to insure the maintenance of a refrigerant-side coeffi- 
cient near the maximum of this wide range, smaller evapo- 
rators could be used for a given service. A full under- 
standing of how the very low coefficients may be produced 
would clear up many operating troubles. 


Insulation: A program initiated late in 1945 under the 
Technical Advisory Committee on Insulation to obtain more 
accurate and dependable values of the thermal conductivity 
of building materials has made satisfactory progress. 
Twelve laboratories, all having equipment conforming to 
the latest ASTM standards, have agreed to cooperate and 
have been supplied with samples of corkboard for test. 
Three laboratories have completed the first tests and sub- 
mitted the results. All samples, after testing by the lab- 
oratory concerned, will be sent to the National Bureau of 
Standards where check tests will be made. It is expected 
that the new thermal conductivity values will be ready for 
THe Guipe, 1949. The Committee is cooperating with the 
ASRE Insulation Committee so as to coordinate our test 
points with the values which ASRE will publish. 


Heat Losses Through Wetted Walls: A paper giving the 
final results of the studies made at Oregon State College 
under a cooperative research agreement was presented" at 
= Semi-Annual Meeting in June 1946 by Prof. E. C. 

illey. 


Environment and Comfort 


Comfort Reactions: In 1938 a series* of papers was pub- 
lished reporting studies, made in Minneapolis, on the shock 
experiences, general reactions and summer cooling require- 
ments of 275 workers in an air conditioned office. Since 
many more data were collected than could be carefully 
analyzed at the time, arrangements were made with Prof. 
F. B. Rowley at the University of Minnesota to make a 
more complete statistical analysis. 

His report, under study by the Technical Advisory 
Committee on Sensations of Comfort, (Prof. C. P. Yaglou, 
chairman) has raised a number of questions to which the 
Committee on Research should find the answers. The re- 
sults appear to reiterate an important limitation of effec- 


lone Losses Through Wetted Walis, by E. C. Willey. (ASHVE 
ey Section, Heating, Piping & Air Conditioning, June 1946. 
‘ASHVE Researcu Report No. 1088——Summer Cooling Require- 
mente of 275 Workers in an Air Conditioned Office, by A. B. New- 
Ma F. ©. Houghten, Carl Gutberlet and R. W. Qualley. (ASHVE 
RANSACTIONS, Vol. 44, 1938, p. 337.) 

ASHVE Researcn Report No. 1102—Shock Experiences of 275 
orkers After Entering and Leaving Coolei and Air Con litioned 
fices, by A. B. Newton, F. C. Houghten, Car! Gutberlet, R. W. 
arr = a Cc. W. Tomlinson. 

‘ . e J a n 
oMSHVE ResEarcH Report No. 1103—General Reactions of 274 
Houthyeor Kern to Summer Cooling and Air Conditioning, by F. C. 
(ASHE ten, A. B. Newton. R. W. Qualley and Edward Witkowski 

SHVE Transactions, Vol. 44, 1938, p. 591.) 
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tive temperature which has troubled investigators in this 
field for some time. General experience in the past 25 years 
has indicated that the effective temperature index makes 
too much allowance for hamidity at ordinary temperatures, 
and not enough allowance in very high temperatures which 
approach the limit of man’s endurance to heat. This, Pro- 
fessor Yaglou suggests, is largely due to the fact that 
the index takes no account of acclimatization, though in 
1922, when the index was developed, it had been assumed 
that it did. 

It has been suggested that the Research Laboratory 
undertake further experiments to investigate the effective 
temperature index for humidity and for radiation. In view 
of the increasing interest in radiant heating systems, there 
is a moral obligation on the Research Laboratory to 
establish radiation correction factors. 

Shock Effect: Just prior to the outbreak of the war the 
Society initiated a cooperative research investigation at 
the University of Illinois Medical School, Chicago, to study 
the so-called shock effect. The tests, which had to be dis- 
continued in 1942, were resumed in the summer of 1946 
under the’ direction of Dr. R. W. Keeton. They have to 
do with the determination and analysis of the physiological 
adjustments of human subjects in passing from a hot 
environment which demands free sweating to one condi- 
tioned for comfort, and in passing from a comfortable 
environment to a hot one. 

In the studies made to date five healthy males have 
been used as subjects. To establish basic data they have 
been dressed in 90 per cent cotton union suits. The results 
show that the physiological adjustments made by healthy 
subjects occur very rapidly and place very little strain on 
the cardiovascular system. Later observations will be made 
on healthy female subjects and on both male and female 
subjects wearing typical summer clothing. Some physio- 
logically impaired subjects will be used in the later tests. 

These studies have an important bearing on all types 
of comfort cooling applications including transportation 
air conditioning. The Society is fortunate in being able 
to carry on these investigations at the Medical School in 
Chicago where the University of Illinois has extremely wel! 
equipped test rooms and a highly skilled and interested 
staff. 

All Society research investigations dealing with any 
aspect of physiological reactions are regularly reviewed 
by the Technical Advisory Committee on Physiological 
Research of which Dr. C.-E. A. Winslow is chairman. 

Air Conditioning in Southern Schools: The Delta Chap- 
ter has suggested that the Society undertake the planning 
and supervision of a series of studies to determine the 
effect of air conditioning in schools in the south. The pro- 
posal is under review by the Committee on Research. 


Radiant Heating and Cooling 


Interest in radiant heating continues, and the Com- 
mittee on Research must take action in this field if the 
Society is to retain its leadership in studies in heating 
methods and systems. Very little work is being done in 
this country at present to determine fundamental design 
data for panel heating systems. Studies have been, or 
are being made, on specific systems or methods, but the 
results are limited in their application to the overall! 
problem. 

The Technical Advisory Committee on Radiation and 
Comfort (J. C. Fitts, chairman) has defined the scope of 
its activities as the “consideration of problems in connec- 
tion with radiation as it affects comfort and the develop- 
ment of heat transfer design data as it affects these prob- 
lems.” Radiation was defined as “the net exchange of 
radiant energy between an individual and his surround- 
ings.” The Committee indicated that the problems were 
not restricted to any type or types of heating or cooling 
systems. The Laboratory has continued its survey of 
technical literature and has canvassed college and univer- 
sity laboratories throughout the country to determine 
whether research work in radiant heating or cooling was 
in progress or planned. In the main the results were 
negative except for one or two institutions where investiga- 
tions are under way with or without the help of the Society. 
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Field Studies: The Laboratory has prepared the ground 
for conducting field tests of existing radiant heating sys- 
tems in the Cleveland area in the hope of developing data 
for immediate use. A special surface thermocouple has 
been constructed to determine wall surface temperatures 
and an aspirated thermocouple made to eliminate the 
radiation effect upon air temperature determinations. A 
number of suitable homes have been located by C. M. 
Humphreys and plans made to initiate tests. 


Kansas State College: These studies are designed to 
investigate the relationship between radiant heating and 
cooling, and human comfort and well-being. A test cubicle, 
10% ft sq, has ,been built within a larger room and 
equipped to enable the floor and portions of the walls and 
ceiling to be heated or cooled at will. Conditioned air can 
be supplied as desired to the test room and to the space 
between the test room and the enclosing structure. Details 
of the construction and instrumentation are given in 
progress reports made by Professor Linn Helander, under 
whose direction the studies are proceeding. 


It is intended to correlate thresholds of comfort with 
mean radiant temperatures for various distributions of 
panel surfaces and varying air temperatures at a constant 
velocity of about 15 fpm. Skin temperatures will be meas- 
ured, together with the temperatures of surrounding sur- 
faces and the mean radiant temperature. A special radi- 
ometer has also been constructed. The judgment of an 
individual’s comfort sensations will be accompanied by a 
determination of the physical quantities which represent 
the influence of the surroundings upon the energy balance 
for his body. 


A progress report covering an analytical study of the 
emissivity of unheated surfaces as a factor in the design 
of radiant heating systems has been submitted to the Tech- 
nical Advisory Committee for study. 


Cooperation With Other Organizations: Acting for the 
chairman of the Committee on Research, the Director of 
Research and Mr. McKeeman met with the Research Com- 
mittee of I=-B=R in Chicago on December 10, 1946, to dis- 
cuss the possibility of cooperation in the field of panel 
heating research. It was finally proposed that representa- 
tives of all groups having an interest in panel heating or 
cooling be invited to a meeting in Cleveland early in March, 
1947. This meeting would, it was hoped, crystallize the 
various ideas on research into panel heating. The Labora- 
tory would present a suggested research program for the 
development of basic data needed in the design, installation 
and operation of radiant heating systems with estimates 
of the probable length of time invelved and some approxi- 
mation of cost. It was agreed that most of the industries 
referred to as being interested in panel research had rep- 
resentative trade organizations which should be asked to 
delegate official representatives to attend the meeting. The 
Laboratory was instructed to proceed with the preliminary 
plans for this meeting and for the presentation of the 
program. 


Miscellaneous Studies 


Air Cleaning: In January, 1946, the Technical Advisory 
Committee on Air Cleaning (R. S. Dill, chairman) voted 
that a program of research and test work be developed with 
the ultimate aim of recommending sound and acceptable 
codes for the testing and rating of air cleaning devices. It 
was suggested that funds be solicited from both manufac- 
turers and users to enable a qualified investigator to be 
engaged for full-time work at the Laboratory. A tentative 
program was drawn up and a proposal circulated to those 
likely to be interested. At the year’s end sufficient funds 
were in hand or pledged to enable a start to be made on 
this program. These studies are of considerable importance 
to the future of air conditioning, and the problem is receiv- 
ing considerable attention at the present time not only in 
America but also abroad. There is apparently considerable 
dissatisfaction with the present status of the testing and 
rating of air cleaning devices. 


Psychrometry: The studies on the measurement of the 
dewpoint of air-water vapor mixtures, under way at the 
University of Toronto under a cooperative research agree- 
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ment, have reached the stage where a completely aut. nati, 
dewpoint hygrometer has been designed and built a4 its 
operation tested over a wide range of conditions. T). re. 
port on this work states that “the most noteworth) cop. 
clusion drawn from observations with the instrument \, 
that an apparently large difference may be obsery:,j be. 
tween the theoretical and actual dewpoint of mois: gir» 
Further work would seem to be advisable and the Up). 
versity of Toronto is planning to continue these studios. 

In October the Laboratory presented a paper o: Dsy- 
chrometric instrumentation.” Its purpose was to provoke 
discussion and study of this important branch of air cop. 
ditioning. 

A sub-committee of the International Joint Committe 
on Psychrometric Data has been examining the differences 
on certain fundamental concepts and constants which ap. 
parently exist among the organizations and countries rep. 
resented on the Joint Committee, as a preliminary to the 
construction of a new set of international psychrometri: 
tables. 

Weather Design Conditions: The Committee on Weathe, 
Design Conditions (T. H. Urdahl, chairman), has made g 
complete analysis of the annual weather data for Detroit 
Mich., over the five-year period 1935-1939, inclusive. The 
major part of the credit for this analysis should go tp 
J. C. Albright," a member of the Committee. The report js 
being carefully studied so that a method of presentation 
acceptable to those interested in such data can be set up as 
a model for the other 116 stations for which complete data 
are available. The importance of accurate weather dats 
and of the incidence and co-incidence of temperatures 
relative humidities, and wind velocities is being more fully 
realized day by day. With the data available the Society 
can make a distinct contribution to a better appreciation 
of the significance of design conditions. 

Corrosion: The activities of the Technical Advisory Com- 
mittee on Corrosion (Leo F. Collins, chairman) have been 
devoted exclusively to the preparation of a proposed chap- 
ter on water-formed deposits and corrosion for THE Guine 
It covers problems of scale, sludge and slime formation in 
all types of heating and ventilating equipment employing 
water, and discusses corrosion on the interior and exterior 
surfaces of such equipment. 

Sorbents: Much of the activity of the Technical Advisor; 
Committee on Sorbents (John Everetts, Jr., chairman) has 
consisted of the revision and rewriting of Chapter 38, De 
humidification by Sorbent Materials of THe Guipe 1947 

Sound Control: Following a meeting of the Technical 
Advisory Committee (R. D. Madison, chairman) in July, 
arrangements were made for Committee participation in 
studies to be made by the U. S. Navy to determine the best 
methods for acoustical testing of ventilating fans and sys 
tems and to establish a method of predicting the acoustical 
performance of ventilating systems. A research program, 
drawn up by the Bureau of Ships, was submitted for Com- 
mittee study and comment, and work is now under way # 
the Material Laboratory, U. S. Naval Shipyard, New York. 

Through Committee action, the help of the Bureau of 
Standards and American Standards Association was als 
sought in the problem of the testing and calibrating of 
sound measuring equipment to improve correlation betweer 
tests made with various instruments and at differing 
institutions. 
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”Psychrometric Instrumentation (A review of the a "Eye . 
psychrometric instruments and their application. ) (ASH\ , 
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“Analysis of Summer Weather Data in the United 5'a',- 
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The 58rd 
Annual Meeting 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


Hotel Statler, Cleveland, Ohio 
January 27-30, 1947 


Tx 53rd annual meeting of the Society attracted an 
attendance of 2165 members and guests—the largest 
number ever present at a Society meeting. Attendance 
at the 7th International Exposition at Lakeside Hall, 
limited by invitation to those interested in heating, ven- 
tilating, and air conditioning equipment, was over 
30,500. 

The new ASHVE Research Laboratory at 7218 Euclid 
Ave., Cleveland, which was purchased by the Society in 
1946, was dedicated and was open for inspection during 
the entire annual meeting, thus affording the members 
an opportunity to become acquainted with the labora- 
tory staff and to see the facilities available for the con- 
templated research program. 


First Session—Monday, January 27, 10:00 A.M. 


The first session was held in the new Research 
Laboratory in order to include the dedication cere- 
monies and was attended by 500 members and guests. 
J. E. Wilhelm, Cleveland, president of Northern Ohio 
Chapter, welcomed the members to the meeting. Pres. 
Alfred J. Offmer, New York, extended the thanks of 
the Society to the Northern Ohio Chapter for their 
hearty welcome, as well as for the excellent work 
which had been done by the Committee on Arrange- 
ments in preparing for the Annual Meeting. 

President Offner then introduced Dr. Arthur C. 
Willard, Urbana, IIl., past president of the Society and 
president emeritus of the University of Illinois, who 
gave the address of dedication as follows: 


This is a notable occasion in many respects in the history 
of the AMERICAN SocreTy oF HEATING AND VENTILATING 
ENGINEERS. 

We have met here to dedicate a building devoted to re- 
search in those arts which most intimately affect the com- 
fort and health of human beings. 

This enterprise is not new, as it already has an im- 
pressive record of achievement preserved in the many vol- 
umes of TRANSACTIONS published by the Society. These 
achievements have been made possible by the efforts of 
many men and they will have an inspiring influence on the 
staff who will carry on here the search for new and better 
scientific knowledge in the many fields related to human 
comfort and health. 

It is certainly appropriate at this time to review briefly 
the origin and development of the Research Laboratory 
which has a history extending back some thirty years. In 
80 doing, we will pay tribute to the founding fathers who 
conceived the idea of such a Laboratory. Such recognition 
Is due these far-seeing and courageous pioneers in research, 
and it is good for us who are here today to recall them and 
their hopes and aspiration. 
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Alfred J. Offner 
New York, N. Y. 


I think you will all be interested in the first formal 
action taken in 1917 by the Society, during the presidency 
of J. I. Lyle, on the establishment of a Research Labora- 
tory. The Record appears in the TRANSACTIONS for 1917, 
Vol. XXIII, p. 322 and following. Here is part of what 
you will find: 


REPORT OF COMMITTEE* ON RESEARCH BUREAU 
At the last Annual! Meeting of the AMERICAN Society or HEA’ 
ING AND VENTILATING ENGINEERS, the following resolution was 
adopted. 


‘RESOLVED: That a committee be appointed to investigate the 
possibility of establishing a Research Laboratory on some basis 
and the ways and means for starting it; one member of this 
Committee is to be from the Council 

Our President, in pursuance with the action above referred to 
appointed a committee which at this time desired to submit for 
consideration the following: 


FIRST: Your committee believes that the time has arrived 
when the Society needs a Research Laboratory; 

SECOND: Ways and means of establishing such laboratory 
considered by your committee were as follows: 

(Note: Items a, b, c, d, which follow refer to details of ways 
and means and are omitted because of space and time limitation.) 
In conclusion, your committee would recommend the establis! 
ment of a Research Laboratory, preferably by the U. S. Bureau 
of Standards, under the control of the Society; if that is not 
feasible, to establish a Chair at a University whose students 
shall make tests under the direction of an authorized member of 
the Society, and that the expense of the establishment of such a 
Chair shall be met by an increase in the dues, and the establish- 

ment of life members as above outlined. 
Your Committee respectfully submits the foregoing as its re 
port, and would ask that it be discharged. 
George W. Barr, Chairman 
H. M. Hart W. W. Macon 
J. D. Hoffman James W. H. Myrick 
Wm. F. McDonald Perry West 
COMMITTEE ON RESEARCH BUREAU 


On motion of Frank K. Chew, the Report whs received 
and the proposed increase in dues for research was imme- 
diately discussed and the Committee was continued. 





*This committee was appointed pursuant to a resolution passed 
at the Annual Meeting of the Society in 1916 during the presi- 
dency of H. M. Hart 
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The TRANSACTIONS for 1918—F. R. Still, president, and 
for 1919—W. S. Timmis, president, contain very complete 
reports on the proposal to establish a Research Laboratory 
under the sole control of the Society. Throughout this 
period, the whole membership enthusiastically supported 
the proposal and this support was especially marked by the 
devoted work of Homer Addams, J. R. Allen, F. F. Bahn- 
son, C. A. Booth, Mr. Chaffee, F. K. Chew, J. H. Davis, 
S. E. Dibble, M. W. Franklin, F. E. Giesecke, H. M. Hart, 
J. D. Hoffman, C. A. Humphreys, A. S. Kellogg, G. B. 
Larimer, E. E. McNair, L. W. Moon, E. T. Murphy, C. W. 
Obert, Arthur Ritter, and W. S. Timmis. 

On August 1, 1919, during the presidency of Walter S. 
Timmis, The Research Laboratory was officially established 
and began to function at the United States Bureau of 
Mines, Pittsburgh, Pa. 

The first Director of the Laboratory was John R. Allen, 
a brilliant scientist who had served as Dean of Mechanical 
Engineering, University of Michigan and as Dean of Engi- 
neering and Architecture at the University of Minnesota. 

After the tragic death of Dean Allen in October 1920, 
Dean L. A. Scipio of Robert College, Constantinople, Tur- 
key, served for a year during his leave of absence from 
the College. 

On August 1, 1921, the directorship of the Laboratory 
was assumed by F. Paul Anderson, Dean of the College of 
Engineering, University of Kentucky. 

In September 1925, Ferry C. Houghten became the Direc- 
tor and served until his entry into the Navy in World 
War II. 

On October 1, 1943, Cyril Tasker was appointed Director 
of Research and took charge of the new Laboratory facili- 
ties at Cleveland, which were temporarily located at 10700 
Euclid Avenue. At the end of the two-year lease, it was 
found necessary to look for other quarters and a special 
committee composed of, E. N. McDonne!l, chairman; M. F. 
Blankin, L. E. Seeley, A. E. Stacey, Jr., G. L. Tuve, T. H. 
Urdahl and B. M. Woods, recommended the purchase of a 
building at 7218 Euclid Ave., which came into the Society’s 
possession in July 1946. 

Ever since its establishment, the Research Laboratory 
has had the loyal and untiring support and cooperation of 
the members of the Society. They have served on its Re- 
search Advisory Committee, and on the numerous and 
important Technical Advisory Committees. There are now 
sixteen of these advisory committees with an average mem- 
bership of 10 men, who are especially qualified to advise 
in the various research projects under study and investiga- 
tion by the Laboratory. The present organization of the 
Committee on Research includes L. P. Saunders who is 
now chairman. The other members of this Committee are: 
T. H. Urdahl, Vice Chairman; A. C. Fieldner, Ex-Officio; 
Cyril Tasker, Director of Research; L. N. Hunter, C. O. 
Mackey, R. D. Madison, L. G. Miller, R. M. Conner, John 
A. Goff, F. W. Hutchinson, R. K. Thulman, W. E. Zieber, 
C. M. Ashley, F. E. Giesecke, F. C. McIntosh, G. L: Tuve. 
It will, therefore, be apparent that no less than 175 mem- 
bers of the Society are now conversant with and officially 
responsible for various phases of the over-all research 
program of the Society. 

From its inception, the Research activities of the Society 
have included the cooperation, through numerous research 
agreements, of many universities and scientific institutions 
as well as government agencies. The first of these coop- 
erative research programs was set up in 1919 at the Uni- 
versity of Minnesota under the able direction of Prof. F. B. 
Rowley for the study of radiant heat losses from direct 
radiators. Other cooperating universities and institutions 
include: Carnegie Institute of Technology, Case School 
of Applied Science, Cornell University, University of Cali- 
fornia, Georgia School of Technology, Oregon State College, 
University of Pennsylvania, Agricultural and Mechanical 
College of Texas, Lehigh University, Rensselaer Poly- 
technic Institute, University of Illinois, and the University 
of Wisconsin. 

As an important section of this brief review of the origin 
and development of the Research Laboratory during the 
past thirty years, I wish to pay special tribute and grateful 
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acknowledgment for the invaluable financial su; 


rt re. 


ceived through the generous contributions of fun: fro, MME 
industrial firms and various associations and ir -‘itute, Hl 
Again, limitations of space and time prevent ro fro» { 
naming each of these contributors but a fairly «mpl, fi. 
list of these donors appears in the TRANSACTIONS for 194; I 
Vol. 50, p. 30, under the Report of the Committers on py 
search, Chairman C. M. Ashley, covering Twenty-fiv: Year, Mio 
of Research. . 

The amount of these sustaining contributions over ti, C 
years is most impressive, since they total more than half « Hi” 
all the expenditures for Society research from 1919 Mm’ 
1946, inclusive. That total is approximately $925 000; HiRy 
which $445,000 came from Society dues and appropriation: Min 
while approximately $480,000 came from industry, associa. d 
tions, expositions, Navy, individuals and other source: 
In this connection, it should be noted that in 1925 the s. Mm" 
ciety dues were raised to $25 and 40 per cent of al! dyes 
were allocated to the Research Fund. 

At this point it would be appropriate, if time permitted 
to introduce by title, at least, all of the many researc 
projects sponsored by the Society, for which time, thought R 
energy and money have been spent since the Laboratory . 


was inaugurated at the U. S. Bureau of Mines in 1919 ‘ 
The list of these projects would be most impressive in both | 
quality and quantity as the number of papers and reports 
resulting from research at the American Society of Heating 
and Ventilating Engineers Research Laboratory and at ¢o. 
operating institutions is approximately 285. This total does 
not include literally hundreds of articles, reviews, sum. 
maries and interpretations of Society research which have 
appeared in various technical and trade journals and in the 
scientific journals of other professional societies. The Re 
search Laboratory and the Society owe a great debt to 
these other publications for disseminating and publicizing 
the results of these researches. Research, such as ours, 
which is conducted largely in the public interest can only 
become really effective when it is given the widest possible 
publicity and adequately interpreted. For this purpose, 
scientific journals alone are not adequate and never will be. 
This vast fund of knowledge based on the sciences related 
to the arts of heating, ventilating, and air conditioning is 
all recorded in the TRANSACTIONS of the Society for the 
benefit of all mankind. The members of the Society are 
justifiably proud of such a record and the further fact that 
this Society is the only professional engineering organiza- 
tion which maintains and operates its own Research 
Laboratory. . 
The results of this research must be interpreted and 
translated by industry into the processes and equipment 
necessary to improve the physical environment of ou 
homes, offices, hotels, theaters, churches, and factories, a& 
‘well as our trains, ships, and planes for greater human 
comfort, health, happiness, and efficiency. No field of r 
search demands more skill in the successful application of 
its scientific findings than the field of heating, ventilating, 
and air conditioning. This Society must never forget that 
its research, no matter how brilliant the staff and their 
achievements, is not an end in itself. Only the trained 
engineer can make the results of scientific research in this 
field fully effective for the benefit of mankind. 
And so with this wonderful record of achievement 
inspire us all, we dedicate this new home of the R 
Laboratory of the AMERICAN Society oF HEATING AN? 
VENTILATING ENGINEERS to the discovery of new knowledge 
and the improvement and extension of our present kno 
edge in all fields related to the arts of heating, ventilating, 
and air conditioning. This Laboratory will always seek t 
promote the comfort and health of human beings through 
scientific research. 
I congratulate President Offner and Director Tasker 8% 
his staff as we face the future and carry on in the bes 
research traditions of our Society for service to mankind 
President Offner thanked Dr. Willard for dedicat 


the Laboratory to the service of the membership and 
the heating and ventilating industry. 

G. Brooks Earnest, president of The Cleveland Te 
nical Societies Council, expressed his pleasure at th 
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establishment in Cleveland of the Society’s Research 
taboratory, Which he felt was a valuable addition to the 
fqcilities already established in Cleveland for engineer- 
ing dev elopment. 

Dr. William E. Wickenden, president of Case School 
of Applied Science, Cleveland, referred to the close co- 
operation that had existed between Case School and the 
Society in promoting research in problems of interest 
to both. He pointed out that the cooperative research 
work had been of value, not only to the Society, but even 
more so to Case School in providing an opportunity for 
development of engineers who were thereby fitted to 
render valuable service to the industry. 

President Offner then presented the president’s report. 


President’s Report 


The year 1946, just passed, was an eventful year for our 
Society in many ways. It has moved forward in research, 
membership, publications and in its value to the public, 
industry and its members. 

During the past year we have consummated our hopes 
and aspirations of many years—to own our own Laboratory 
property. The purchase of the buildings and property 
lcated on Euclid Avenue in Cleveland was the largest 
fnancial transaction ever undertaken by the Society. It 
represents an investment of over $80,000—$70,000 for the 
property and over $10,000 for improvements. One half of 


the purchase price, or $35,000 was paid on delivery of th 
deed, the balance being covered by a bank mortgage. Part 
of the principal has already been paid off. We have hopes 
of liquidating the remaining balance of the mortgage in 
the very near future by means of voluntary contributions 
from members and friends of the Society. 

The purchase of the Laboratory property, our increased 
research program, increases in the costs of publishing THE 
GUIDE and the increase in the costs of other activities of 
the Society have made large demands on our finances. How 
ever, prudent management and care leave our financia 
position at the end of our fiscal year in a sound position. 

The Fund Raising Campaign for Research from industry 
was inaugurated during the past year. These funds are 
to supplement the 40 per cent allocated to research fron 
membership dues, as required by our Constitution, th« 


moneys allocated by the Council from time to time and the 


profits received from our editorial contract, THE GUIDE 
and from the Heating and Ventilating Exposition. The 
funds are being solicited from industry and their trade 
associations on a business basis to carry on basic studies 
of technical problems which are of direct benefit to indu 
try. Therefore, these funds are not solicited as a con 
tribution or charity but for actual value received. The 
Society has engaged the services of Clyde A. McKeeman 
a member, to actively carry on this work and he has been 
laying the groundwork for this very important work during 
the past few months. We have great hopes and expecta 
tions for this new endeavor of the Society. 

Our Research Laboratory is unique among engineering 
societies, in that we are the only national engineering So 
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ciety to own and operate such facilities. It deserves the 
full support, not only of industry, but of every member of 
the Society. 

The 1947 issue of THE GUIDE will be the 25th Annivers- 
ary edition. During the 25 years of its existence, it has 
grown both in importance, in usefulness, in the amount 
of technical and usable information and in size. It has 
grown from an issue of 5000 copies in 1922 to over 17,000 
copies for the 1947 issue, from 192 pages of technical 
data to 912 pages, and from 133 pages of manufac- 
turers information to 334 pages for the new issue. The 
12,000 copies of the 1946 issue of THE GUIDE that were 
printed were completely sold out, necessitating a second 
printing of 3000 copies which were sold before they came 
off the press. 

A change in our policy of publishing research papers has 
been made. In the future, research papers may be pub- 
lished in the JOURNAL, either as a complete report or in 
abstract form. If published in abstract form, the complete 
report will be published as a separate bulletin for distribu- 
tion to members and others interested in same. 


A change in the method of nominating the officers and 
members of the Council, as voted by the membership, goes 
into effect at this meeting. The new nominating committee 
consists of 11 members and 2 alternates, distributed in 7 
geographic areas, 4 selected by the Council and 7 by the 
Chapter Delegates Committee. This committee replaces a 
much larger nominating committee, consisting of a mem- 
ber from each Chapter, which method has been in use for 
many years. 

One of the duties imposed on the president, and shared 
by the other officers, is the visiting of chapters for the 
purpose of meeting with and becoming better acquainted 
with the membership at large. During the three years of 
such visits, I have traveled from north to south and from 
east to west, visiting 32 of the 38 chapters we now have. 
I am sorry that time did not permit my visiting the remain- 
ing 6. During the past year, two new chapters have been 
added, the Virginia Chapter at Norfolk and the Southwest 
Texas Chapter at San Antonio. A Student Branch has also 
been formed at Texas A. & M. The Society passed its 5000 


Members attending the 53rd Annual Meeting of the AMERICAN SOCIETY OF HEATING AND VENTIL4 TING 





membership mark in August and now has near 
members, an all time high in the Society’s history 
crease of about 800 members during the year. Th - yea, 
also finds the resumption of the Heating and Ven: atin, 
Exposition after a lapse of seven years due to the 


I wish to take this opportunity to express to t! 
bership my sincerest thanks for the honor they h 
ferred upon me and the confidence they have s 
electing me as their President. I hope I have liv: 
your expectations. I also wish to thank my fellow 
the entire Council, all committee chairmen and thx 
bers, and all others who have done such splendid 
advancing the interests of the Society. My persona 
also goes to Secretary Hutchinson, Technical S: 
Flink and Director Tasker and all staff member: he 
New York office and those at Cleveland for th 4 
support. Without the help of all these, the Socie: 
not have made the advances it has made during ' 
1946. I have enjoyed every minute of my term fie 
It also has been a personal privilege and pleasure 
the Society in all of the 25 years that I have bee: 
ber, and I hope I will be permitted to continue 
in the future. 


Respectfully submitted, 
Alfred J. Offner, P 


The report of the Council was presented by 
retary, A. V. Hutchinson. 





Council Report 





The Council held five meetings since the 52nd Annua 
Meeting, namely, in New York, St. Louis, Montreal, Atlanta 
and Cleveland. 

At the organization meeting President Offner announced 
his committee appointments which were unanimous); 
firmed by the Council. A new office was created, Assistant 
to the President, and Clyde A. McKeeman was appointed 
A. V. Hutchinson was reappointed Secretary; Car! H. Flink 
was continued as Technical Secretary. Deposito: 
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ENGINEERS, January 27, 1947, in new ASHVE Research Laboratory, Cleveland, Ohio. 
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funds were selected and a certified public accountant was 
appointed. 

The Council voted to purchase property in Cleveland 
for the Research Laboratory, at a cost of $70,000 for the 
jand and buildings at 7218 Euclid Ave. For the down 
payment of $35,000 current funds were used with the 
amount in excess of $50,000 in the Reserve Fund. A pro- 
posal was made that money from the present Endowment 
Fund be obtained to replenish the operating funds used. 
An additional $10,000 was allocated for moving and altera- 
ion expenses. 

With the new Charter in effect a study of the Constitu- 
tion and By-Laws was authorized. An increase in the 
,jvertising rates for THE GUIDE, 1947, was put into effect. 

Meeting places for June 1946 and January and June 1947 
were selected. 

Petitions for a Charter for a Virginia Chapter and a 
outhwest Texas Chapter were favorably acted upon and 

Student Branch at Texas A. & M. College was approved. 

An employees’ pension plan was studied and approved 
or professional personnel with a contributory feature. 

The Council nominated five men to serve for a three-year 
erm on the Committee on Research and under the new 
bv-Laws, four members and an alternate for the Nominat- 
ng Committee were selected. 

A revised publication procedure and policy was approved. 

The Budget for 1946-47 was adopted providing for an 
stimated income of $170,685 and an expenditure of 
158,500 for general activities and $75,000 for Research. 

A new form of membership application and some simpli- 
cation of the election procedure was adopted. 

The Council acted in accordance with the Constitution 
nd By-Laws on all matters required, also accepted 39 
ssignations, canceled the membership of 21 for non-pay- 
ent of dues and records with deep regret the death of a 
harter Member Charles F. Hauss, former Treasurer F. D. 
lensing, 8 Life Members and 29 other members. 


Respectfully submitted, 
THE COUNCIL 


Secretary Hutchinson presented the secretary's report. 
Secretary Report 


The year 1946 was an eventful one for the Society and 
orded six significant items: 


1. The amendment of the Charter. 

2. The highest level of membership—5285. 

4. The largest number of new member applications in any one 
year—1029. 

4. The acquisition of our own Research Laboratory Building in 
Cleveland. 


i. The largest edition of THE GurIpE ever published and the 
highest circulation. 


6. The organization of two Chapters and one Student Branch. 


The Secretary’s office handled the innumerable details 
mnected with election of 880 members; the billing and 
ection of dues, solicitation of Guide advertising and the 

of copies; the editing, proofreading and publishing 
meeting papers, Guide text and the TRANSACTIONS, 

51; made arrangements for meetings, officers’ trips, 
fapter speakers, and all other activities required by the 
stitution and By-Laws. 


With reconversion from war the return of members from 
ce was rapid and reflected by reduction of the service 
from a high of 427 to a present level of 158. Changes 

ses have been very heavy during the year and 
ad much paper work to keep our records clear. 

The compiling of Council Minutes, proceedings of meet- 
and correspondence with chapters required much 

» The Secretary was privileged to visit 15 of the 

apters and found them active and progressive in ad- 
cing the Society’s program of activities. 

on Tecor is and books of the general and research ac- 
1s of the Society were kept in the headquarters office 


’ 
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and funds received for deposit $210,592.70 and disburse- 
ments were $217,459.21 as verified by the Certified Public 
Accountant. 


Due to limited staff and several personnel changes during 
the year, it was not always possible to handle all adminis- 
trative work as expeditiously as desired, but it is hoped that 
during this period of rapid Society growth we can effectively 
keep pace with developments and the needs of the members. 


It was a matter of great personal pleasure and satis- 
faction to me to receive the handsome gift which was 
presented by President Offner on behalf of the Council 
and Members in recognition of my 20 years service as 
Secretary of the Society. 

All of the Society’s progress in its 52nd year could not 
have been accomplished without the interest of the mem- 
bers, the unselfish service of the officers and Council, and 
the cooperation of the various committees. In addition | 
should like to express my thanks to my associates on the 
staff, who carried the chief burden of the work and made 
this a year of record accomplishment. 


Respectfully submitted, 
A. V. Hutchinson, Secretary 


Dr. B. M. Woods, Berkeley, Calif., first vice president 
and chairman of the Finance Committee, gave a brief 
resumé of the financial position of the Society and pre- 
sented the report of the certified public accountant. 


Accountant's Report 


Frank G. Tusa & Co. 
Certified Public Accountants 
52 William Street 
New York 


AMERICAN SOCIETY OF HEATING 4ND 
VENTILATING ENGINEERS, 

51 Madison Avenue, 

New York, N. Y 

Gentlemen: 

Pursuant to your request, we examined the books of account 
and records of the American Society of Heating and Ventilating 
Engineers—New York, N. Y., and the related funds for the fisca! 
year ended October 31, 1946, and submit herewith our report. 

The audit covered a verification of the Assets and Liabilities 
as of the close of business October 31, 1946. Also, for the fiscal 
year then ended, we traced the recorded cash receipts into the 
depositories; we inspected the cancelled bank checks which we 
compared with the record of cash disbursements; we supported 
the disbursements by payment vouchers; we accounted for the 
dues income and interest income from savings accounts and 
securities. 

A Balance Sheet reflecting the financial condition of the 
Society as of the close of business October $1, 1946, is submitted 
herewith and your attention is directed to the following com 
ments thereon: 


CASH 


The Cash on Deposit was verified by direct communication with 
the commercial and savings banks listed in the schedule of cash 
included in this report and reconcilement of the amounts reported 
to us with the respective balances reflected by the books of the 
Society. 

Checks representing the Cash on Hand for deposit were in 
spected by us and the Petty Cash counted. 


MARKETABLE SECURITIES 


The securities, shown on the subjoined schedule, were verified 
by direct communication with the Bankers Trust Company, where 
same are deposited for safe-keeping. This asset has been in- 
cluded in the Balance Sheet at the cost of acquisition plus the 
accumulated and accrued interest earned thereon. During 1946 
the following securities were sold 

PROFIT 

SALES OR 
GENERAL FUND COST PRICE LOSS 
10M WU. S. Savings Bonds, Series 

“D” of Mar. 1, 1939. 3 


ENDOWMENT FUND 
2M U. S. Treasury Bonds 3%*—1949 1,941.46 


00.00 $ 7,500.00 


2,000.00 $58.54 


1M U.S. Treasury Bonds 3*—1948.. 1,024.69 1,000.00 (24.69) 
RESERVE FUND 
10M U. S. Savings Bonds, Series 
‘—° at Wee B, Meeccces : 7,500.00 7,500.00 0 
3M U. S. Treasury Bonds 3*—-1948 3,074.06 3,000.00 (74.06) 
TOTALS a oath aT ! . $21 040 21 $21,000.00 $(40.21) 


CERTIFICATE OF INDEBTEDNESS 


The certificate of indebtedness issued to the Society was verified 
by inspection of the instrument and the interest accounted for 
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ACCOUNTS RECKIVABLE ACCOUNTS PAYABLE 





A trial balance of the membership dues receivable taken as of All purchase invoices found on file that were applicable 
the close of business October 31, 1946, was classified as to mem operations of the current fiscal period were listed and the ; 
bership and aged as follows liability therefor reflected in the attached Balance Sheet 

CLASSIFICATION AMOUNT TAXES WITHHELD 


Members 
Associates 
Juniors 
Students 


The sum of $423.80 represents Federal Income Taxes w 
from salaries paid to employees during the month of Oct 


DEFERRED INCOME 





TOTAL 
On October 31, 1946, the prepaid dues by elected member 


Members ae $ 725 
AGING AMOUNT Associates ° $63.2 
Juniors i4f 
Dues Invoiced during 1946 $6,436.25 Students 15. 
Dues Invoiced during 1945 864.50 
Dues Invoice ‘ior vears 878 00 
es oiced prior vear si f TOTAL € 1.247 
TOTAL $7,678.75 


In addition there were dues in the sum of $467.00 pre 
The Miscellaneous Accounts receivable were classified and aged members proposed for membership 
as follows 


RESERVE FOR PUBLICATIONS 








CLASSIFICATION AMOUNT 
“— pane : ; qe In accordance with the provisions made in the 1946 1 
Guides (Advertising and Copy Sales) $ 9,222.11 have reserved the sum of $5,500.00 to cover the public 
rransactions _ 94.00 TRANSACTIONS, Vol. 52 
Books and Reprints.. 8.42 
Art and Engravings 68.83 
Sundry ; 185.29 MORTGAGE PAYABLI 
TOTAL $10,128.65 Premises located at 7218 Euclid Avenue, Cleveland. O} 
purchased subject to a mortgage of $35,000.00 dated Fe 
aan ie ae 1946, and payable to the Cleveland Trust Company in q 
AGING AMOUNT installments of $875.00 each beginning with June 1, 1946 
— } es . — indenture bears interest at the rate of 4% per cent per 
Chapter made during October, 194 . 8,447.8: pavable on each installment date and matures on Feb: 
Charges made during September and Augus : 1956. Our verification of this liability was made by dir: 
1946 : }68 28 a 
. municatior 
Charges made during January to June, 1946 918.20 = a ; — , 
Charges made prior 94 35 Up to October 31, 1946, the following contributions were rx 
: which are to be applied towards the reduction of the above 
TOT AT, , $10,128.65 gage at the direction of the council 
New York Chapter $634 
The reserves for doubtful dues and miscellaneous accounts re Pittsburgh Chapter 200 
ceivable, in our opinion are ample to cover probable losses that Heating, Piping and Air Conditioning Contrac 
might result during realization tors National Association 100 
TOTAL $934 
INVENTORIES 
The emblems and TRANSACTIONS on hand on October 31, 1946, FUNDS 
were counted by us THE GUIDE paper was verified by direct 
communication with the printers All inventories were priced An analysis reflecting the changes that occurred in the f 
and computed by us. The inventory of TRANSACTIONS follows Funds during the fiscal vear ended October 31, 194¢ 
General Fund 
Volume Year Quantits Price Amount Reserve Fund 
Prior Prior 1350 21.00 $ 1,250.00 Endowment Fund ‘ 
16 1940 23 1.25 oR Th F. Paul Anderson Fund 
a7 1941 “9 132 “9 84 Mortgage Reduction Fund 
48 1942 103 1.42 
9 1943 206 1.39 INCOME AND EXPENSES 
50 1944 191 1.82 
A statement in summary form reflecting the In 
TOTAL $ penses and comparable items budgeted for the fisca ‘ 


October 31, 1946, of the Society Guipe and Researc! 


EXCHANGES 


e R SOCIETY ACTUAL B 
This account contains amounts due from Council Members for _ ' 
air travel accommodations which were reimbursed prior to the Income 346,024.04 $ 
close of this audit Expenses (9,018.04 ‘ 
NET OUT-GO ( 1.00) 
MORTGAGES RECEIVABLE 
The Society holds a mortgage dated November 15, 1945, to which 
Cyril and Ada R. Tasker are jointly liable to a balance of GUIDE 
$7,449.72 This indenture covers premises 3538 Edison Road aie 
County of Cuyahoga, Cleveland Heights, Ohio, is payable in Income 80,646.14 
monthly installments of not less than $81.04, including interest i.xpenses 69,045.60 
and matures on or before November 15, 1955 ne TR : — 
NET INCOME . 16,100.57 t 


PERMANENT ASSETS 


P tESEARC 
On February 21, 1946, the Society purchased from the Order RESEARCH 





Sons of Italy of: America, Grand Lodge of Ohio, premises located Income 18.922 49 10 
at 7218 Euclid Avenue, Cleveland, Ohio, for the sum of $70,000.00 Expenses ° 60,702.12 92 
It received a warranty deed to this property which was recorded 
in Cuyahoga County, Volume 6050, Page 676 on March 21, 1946 NET INCOME OR OUT-GO (11,779.63) 14 
No. 3,149,607. This asset has been appraised as follows 
R ' ascites TOTAL NET INCOME ; $ 726.94 §$ 
VALUE PER CEN'I 
Land . ; ‘ $ 24,000.00 18% 
tuilding 113,000.00 82% CAPITAL ITEMS 
TOTALS . $137,000.00 100% New Equipment for Research $ 4.898.60 § 
Depreciation of the building and improvements thereon has Initiation Fees to Reserve Fund 7,593.45 8 
anagt Powe ¢ ‘ al rate of 2 per cent and furniture Real Estate and Improvements 
been provided for at the annual rate of 2 per cent a ‘Gases Desheaweds 19.527.27 
and fixtures at 10 per cent = 
TOTAL .. : ne ' : . $61,949.32 $ 11,8 


DEFERRED CHARGES 


We have deferred to future income one-sixth of all the sub- Respectfully submitted, 


scriptions paid to HPAC since the payment of same is on a ap aw 
calendar year basis and the fiscal year of the Society ends on " Teh a é 
October 3ist, and also, promotion of copy sales applicable to the . Certified Public Accounta 
1947 GUIDE Dated January 9%, 1947 
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BALANCE SHEKRT 
SocrerTy oF HATING AND VENTII 
New York, N. Y. 
October 31, 1946 
ASSETS 
INERAL FUND 


‘ASH 


On Deposit ° 
On Hand for Deposit 
On Hand 


NVESTMENTS (¢ 
COST) 


AT 


Securities (Market 
Value $15,495.00) 

ADD: Accumulated 
terest 

ADD: Accrued Interest 


Ir 
n 


ERTIFICATE OF IN 
DEBTEDNESS 

ACCOUNTS RECEI\ 
ABLE 

Membership Dues 

LESS: 40% for Research 

LESS Reserve for 
Doubtful 

Advertising and Sundry 
Debtors 

LESS Reserve for 


Doubtful 


INVENTORIES 
Transactions 
Emblems 
Guide Paper 


EXCHANGES 


MORTGAGE RECEI\ 
ABLE 
PERMANENT 
Land and Building 
Improvements 


LESS: Rese 
Depreciatior 


Library 
Furniture and Fixtures 
LESS: Reserve for 


Depreciation 


DEFERRED CHARGES 

Prepaid HIP At Sub 
scriptions 

1947 Guide Cop 
Promotion 


‘ESERVE FUND 


Cash on Deposit 
‘ash on Hand for Ly 
posit 
curities at Cost (Mar 
ket Value $42,458.50) 
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ACCOUNTS PAYABLI ; ys 
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ACCRUED ACCOUNTS 
Additiona Compensatior iy 
DEFERRED INCOMI 
Prepaid Membershiy 
Dues $ 24 
LESS 40) Prepaid 
$20. 891.24 to Researcl { 
Dues Prepaid by Car 
didates for Member 
ship 
RESERVE FOR PUB 
LICATION 
aad Transactions (194 
19,775.00 Volume 
Transactions (194 
\ ime 2 
75.52 
MORTGAGE PAYABLI 
Cleveland Trust ‘compa 
TOTAL LIABILITIES ¢ | 
GENERAL FUND ‘ R448 8 
NOTE \ This Ba sl i 
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tt ittached rv ne iT 
f ti eport 
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ENDOWMENT FUND 
10,058.8 Principal 
Expended Income is 
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MORTGAGE REDUCTION FUN 
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INCOMI 
INCOME FROM MEMEBERS 
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2,477.93 $1 Members and As 
ites ‘ 
LESS (‘a " ei ‘ 
LESS: 4 I rel 
Fund ; } } s 
$1 of 
Juniors and Stud 
LESS: Cancellatior 
$2,458.50 1000.00 DUES—NEW MEMBERS 
Members and Associat« 
LESS i t Research Fund 834.00 
942.42 Juniors and Student BRo ‘ 
TOTAL DUES 18 
OTHER INCOME 
20, 609. 26 Zhe hs Initiatior Fees 
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EXPENSES 


OPERATING EXPENSES 





President's Fund ...... lars $ 2,002.50 
Council Travel and Meetings. 3,029.86 
Membership Committee .......... 1,596.59 
Admissions and Advancement Com- 
DO nas wasnvn edie knead oe ck enc 296.06 
Constitution and By-Laws Com- 
SNE icnadesuesSbebuncas hues 
Nominating Committee ....... ; 
Cardex Books to Chapters........ 
Chapter Relations Committee and 
Records ....... : ; ; ; 93.73 
Finance Committee ... 120.13 
Chapter Delegates Travel 3,234.55 
a, MD osc cecwseneee 100.00 
Medals and Awards 426.72 
Membership Certificates 593.01 
MEETING EXPENSES 
Meetings ee 2,278.20 
Speakers to Chapters. : 1,045.32 
Chapter Meeting Allowance 900.00 
PUBLICATION EXPENSES 
Members’ Subscriptions, HPAC 9,038.92 
Guide Publication and  Distribu- 
tion—Per Schedule Attached 69,545.60 
Transactions iy : 8,579.56 
Membership Roll 1,409.00 
HEADQUARTER'S EXPENSE 
Salaries—Secretary and Staff 21,2 
Additional Compensation .. 8 
Traveling—Secretary and Staft 1.7 
Rent and Light. 4, 
Telephone 1,2 
Telegraph 3 


Postage .. aa 
General Printing 
Office Supplies ; 
Addressing and Address Changes 
Professional Services . — a 





Bank Charges and Foreign Ex- 
Ae ative adtet « 350.21 
Depreciation of Furniture and Fix- 

SG. <hveacaenenes . 278.91 
General Office Expense 1,131.11 


TOTAL HEADQUARTER'S 


EXPENGE ..... 52,806.33 


OTHER INCOME 
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109-110—Emblems and 
Certificate Frames.. 
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150—President's Fund 
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Meetings i , 

it iat 160—Executive Commit 

20,285.05 mittee . 
161—Finance Committee 
162—Membership Co m- 
7,593.45 mittee : , 

237.88 170—Admission and Adv 
7,540.60 15,371.93 Comm . . 
171—Constitution and 
By-Laws ..... iilen i 
172—Nominating Co m- 


LESS 30% 
TO GUIDE 15,841.90 
NET INCOME 
DEDUCT COUNCIL APPROPRIATIONS 
Initiation Fees to Reserve Fund... 
Special Appropriation caus 
Research Fund-Raising Campaign 
EXCESS OF INCOME OVER EX 
PENSES FOR THE YEAR 
BUDGET COMPARISON—SOCIETY A¢ 
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For the Fiscal Year Ended 
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. «$48,157 
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7,593.45 4,800.00 
195.44 1,000.00 
7,788.89 5,800.00 
55,946.19 51,590.00 
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85,646.17 59,400.00 
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L ih 
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HBADQUARTER’S EX- 
PENSES 


210—Salaries—Secretary 


EE te cdcaddadses 31,290.89 30,000.00 1,290.89 
211—Additional Compen- 

PE dine prone seeewe 6,074.93 3,000.00 3,074.93 
°12—Traveling — Secre fe 

tary and Staff......... 1,746.34 1,500.00 246.34 
°13—-Rent and Light.... 4,006.29 4,000.00 6.29 
214—Telephone ......... 1,233.38 800.00 433.38 ; 
215—Telegraph ......... 334.73 350.00 15.27 
216—Postage ......... ; 2,856.82 2,500.00 356.82 
217—General Printing .. 932.16 750.00 182.16 
218—Office Supplies .... 682.64 750.00 67.36 
°19-—Addressing and Ad- 

dress Changes ....... 263.72 250.00 13.72 
220— Professional Serv- 

SE ~ ceases a 1,624.20 1,000.00 624.20 
°21—Bank Charges ..... 350.21 100.00 250.21 
222—Depreciation Fur- 

niture and Fixtures... 278.91 250.00 28.91 
223—General Office Ex- 

Py ¢esecets< 1,131.11 1,000.00 131.11 

TOTAL HEADQUAR- 
TER’S EXPENSES 52,806.33 46,250.00 6,638.96 82.63 
LESS: 30% CHARGE 
TO GUIDE ; 15,841.90 13,875.00 1,966.90 
36,964 3 32,375 00 4,672.06 82.63 
INITIATION FEES TO 
RESERVE FUND 7,593.45 7,593.45 
SECRETARY ANNIVER- 
SARY AWARD . , 237.88 237.88 
RESEARCH FUND-RAIS- 
ING CAMPAIGN 7,540.60 15,000.00 7,459.40 
IMPROVEMENTS AND 
MOVING—CLEVELAND 
tt" i. Ssebdueoes os 12,656.59 12,656.59 
TOTAL BEXPENDI- ? 
TURES ........... $169,413.68 $154,150.00 $46,248.65 $10,984.97 


President Offner introduced Dr. A. D. Brandt, Beth- 
lehem, Pa., who presented the paper, Nature of Air 
Flow at Suction Openings, by A. D. Brandt, R. J. Steffy, 
and R. G. Huebscher (published in the February 1947 
JOURNAL SECTION, Heating, Piping & Air Conditioning). 


Discussions of the paper were offered by Messrs. 
Ralph Poole, London, England, W. N. Witheridge, De- 
troit, and K. J. Caplan, Lansing, Mich. 

W. A. Sherbrooke, New York, chairman of the Board 
of Tellers, announced the results of the election of 
officers for the year 1947 as follows: 


Tellers of Election Report 
BALLOT FOR OFFICERS 


For 
President—Baldwin M. Woods ........ccsecceees 1652 
Ist Vice President—George L. Tuve .............. 1652 
2nd Vice President—A. E. Stacey, Jr. ............ 1652 
Tressuver—Jobn F. Collins, df. 2... ccscccsccccceses 1651 
Members of Council—M. W. Bishop .............-. 1642 
ee eee 1642 
Leo Hungerford .....ccccess 1646 
aa ere 1649 
pe Eee 1649 

Total Ballots Received... 1728 

Total Legal Ballots...... 1652 


invalid Ballots—76. 
eattering votes for other candidates. 





BALLOT 
COMMITTEE ON RESEARCH 


A OE ee eee eee 1642 
a ie geen eeees 1644 
IT ee cas sah ORR wA ON O48 bbe ee 4 1645 
er eS or OS Stee teed aepeetees 1624 
ee I oe Oe eee oc ae ebascbesev bes a 1627 
Total Ballots Received... 1728 
Total Legal Ballots...... 1652 


Invalid Ballots—76. 
Scattering votes for other candidates 


W. T. Jones, Boston, chairman of the Committee on 
Constitution and By-Laws, presented proposed revi- 
sions to the Constitution of the Society and gave a 
brief resumé of the reasons for the changes which 
were suggested. 

Upon motion of Mr. Jones, duly seconded, it was 

Votep: THAT the revised Constitution be submitted 
to the membership by letter ballot for adoption in accord- 
ance with Art, C-XVI. 

The meeting adjourned at noon and members and 
guests attended a Research Luncheon at Quad Hall, 
after which inspection trips were made in groups to 
the Nela Park Lighting Institute and to the American 
Gas Association Testing Laboratories. 

Other events of the afternoon included the opening 
of the International Heating, Ventilating, and Air Con- 
ditioning Exposition at Lakeside Hall, Cleveland, at 2:00 
p.m., which was attended by the officers of the Society. 


The proceedings of the following sessions will 
be published in the April JOURNAL SECTION. 





TO THE LADIES COMMITTEE 


The Ladies Committee may sound like a bore, 

But ask the Committee—they’ll say it’s a chore. 
The Ladies Committee—my gosh how they work! 
They’re stuck with a job they can’t decently shirk. 


A meeting in prospect not many days hence, 

With hordes of incoming ladies and gents; 

To feed them and house them and plan for some fun— 
Can one poor Committee get it all done? 


How many ladies will come with their men? 

Will there be hundreds or a handful of ten? 
Would a luncheon be nice, or an afternoon tea?— 
A scenic tour, or a drive by the sea. 


Just what would please all the lady guests— 

A shopping spree, or an antique quest? 

Can the weather be trusted, or will there be rain? 
Suppose it should snow, wouldn’t that be a pain! 


Meetings, arrangements, telephone calls 
To set it all up before THE DAY falls; 
Flowers to order, favors to buy, 

It’s enough to scare off the bravest guy. 


So here’s a hand to the Ladies Committee 

Who groan but must grin in Convention City; 

To the man from the chapter chosen as chief 

And the ladies selected to share all his grief. 

* * * 

And now just a hint to the visiting crowd— 

Let’s deal out some praise and deal it out loud. 

In view of their efforts, it would be a pity 

To forget our thanks to the Ladies Committee! 
JANE SUTTON GREGG, 

Bethesda, Md. 
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SUMMARY OF LOCAL CHAPTER MEETINGS* 





CENTRAL OHIO—January 20, 1947. Subject: Panel 
Heating and Its Control. Speaker: Ferdinand Jehle, 
director of engineering, Hoffman Specialty Co., Indian- 
apolis, Ind. With the aid of slides Mr. Jehle showed 
the various types of piping grids used in floor, wall and 
ceiling panels, pointing out advantages and disadvan- 
tages. He also gave a sample calculation to show how 
such systems were designed and how the design data 
were used in adjusting a system of modulating control 
in which circulating water temperature and outdoor 
temperature were used as the controlling means. His 
talk was followed by a lively discussion. Attendance 71. 
Attendance ratio 0.61. 


CINCINNATI—January 7, 1947. Subject: The Free 
vrow of Air. Speaker: George L. Tuve, second vice 
president of the ASHVE and professor of mechanical 
engineering, Case School of Applied Science, Cleveland, 
Whio. Professor Tuve prefaced his talk with a discus- 
sion of the benefits and personal opportunities offered 
vy membership in the Society. In his technical talk he 
presented the results of experiments at Case on air flow 
through various types of outlets. A general discussion 
followed, after which a rising vote of thanks was ex- 
tended to Professor Tuve. Other Features: Pres. A. W. 
Edwards announced that the nominating committee 
should consist of the last five chapter presidents instead 
of any five chapter presidents as given in the minutes 
of the December meeting. W. J. Killian reported on the 
success of the Christmas party. R. W. Sigmund re- 
ported for the membership committee. Attendance 45. 
Attendance ratio 0.87. 


CONNECTICUT—January 22, 1947. Subject: Furnace 
Operation and Design. Speaker: Otto de Lorenzi, New 
York, N. Y. Mr. de Lorenzi illustrated his talk with a 
technicolor motion picture. Secretary Roeder reported 
that the expert knowledge of the speaker was reflected 
in his presentation, which held the close attention of 
those present. Other Features: The treasurer submit- 
ted his report. George Nieske, chairman of the mem- 
bership committee, reported for his committee. A. J. 
Lawless reported for the meetings committee that the 
speaker for the March meeting would be Prof. Carl F. 
Kayan, assistant professor of mechanical engineering, 
Columbia University, New York, N. Y. Pres. P. D. 
Bemis announced the receipt of $526 as contributions 
to the fund to reduce the mortgage on the Society’s 
Laboratory building in Cleveland, Ohio. Attendance 72. 
Attendance ratio 0.43. 


*Note. The attendance ratios shown represent the member- 
ship attendance divided by the chapter membership. These ratios 
will be useful as a partial indication of interest shown by local 
chapter members in various types of subjects programmed by 
the various chapters and may be useful in deciding on subjects 
for chapter meetings. 
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DELTA—January 10, 1947. Subject: Electronic A 
Cleaning. Speaker: James W. May, director of resear 
American Air Filter Co., Louisville, Ky. Upon co: 
pletion of his talk Mr. May invited questions from ¢ 
floor which led to an interesting discussion. This me: 
ing represented the Chapter’s contribution to the Loui: 
ana Engineering Society’s annual meeting and the r¢ 
ular order of business was dispensed with. Atte: 
ance 86. 





. 
INDIANA—January 24, 1947. Subject: Technolo; 
Tomorrow. Speaker: Dr. Baldwin M. Woods, direct: 


University Extension, University of California, Berk 
ley, Calif., and incoming president of the Society. D 
Woods gave an excellent presentation which the men 
bers thoroughly enjoyed. Other Features: C. F. 
Locke, chairman of the finance committee, reported o; 
the chapter’s finances. W. R. Fenstermaker, chairma: 
of the program committee, announced that Carl F. Boe 
ter, director of housing research, Purdue Universit, 
Lafayette, Ind., would be the speaker at the next meet 
ing. Attendance 53. 


KANSAS CiTy—February 3, 1947. Subject: Smok 
Abatement. Speaker: Prof. Raymond R. Tucker, head 
of the department of mechanical engineering, Washing- 
ton University, St. Louis. Professor Tucker, former) 
Smoke Commissioner in St. Louis, told of the various 
unsuccessful efforts in St. Louis to correct the smok: 
problems until 1937 when a stringent city ordinanc« 
was passed controlling the type of coal that was burned 
and was later modified in 1940 controlling the type ot 
coal burning equipment. From his talk, Professor Tuck- 
er was judged an authority on the subject and did a 
most creditable job in correcting the smoke problem in 
St. Louis. Professor Tucker stated that smoke in the 
city of St. Louis was reduced by 80 per cent and the 
number of hours of dense smoke was reduced from a 
previous high of 100 hours per season to a present low 
of one hour. The interest in Professor Tucker’s talk 
was evidenced by the many questions by the members 
following the talk. Other Features: Following the ap 
proval of the January minutes, Henry Nottberg, Jr. 
submitted his report as treasurer. FE. K. Campbell 
gave a report on the Smoke Abatement Committee prog- 
ress. Attendance 57. 


KANSAS CiITY—January 6, 1947. Subject: Conserva 
tion of Natural Gas. Speaker: L. S. Reagan, vice pres 
ident and general manager, Webster Engineering Co 
Tulsa, Okla. Mr. Reagan gave an informal talk dealin 
primarily with not only the conservation of natural ga 
but the installation, operation, adjustment and contr 
of gas burners and factors affecting efficiency of con 
bustion. His talk was enthusiastically received and a 
active question and answer period followed. Oth: 
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Features: E. K. Campbell, chairman of the smoke abate- 
ment committee, reported on the progress made by his 
committee and announced that a subcommittee had been 
appointed consisting of T. C. Cheasley, N. W. Downes 
and H. A. Atwater. Attendance 56. 


MANITOBA—January 16, 1947. Subject: General Dis- 
cussions: Pres. R. E. Moore presided. The minutes of 
the May, September and November meetings were read 
and approved. Einar Anderson was appointed Chapter 
delegate to the Annual Meeting in place of G. E. Dahl- 
gren. Mr. Anderson announced the forthcoming con- 
ference of the Canadian Boiler Manufacturers Associa- 
tion and the Boiler Inspectors of the provinces of Nova 
Scotia and Westerly, scheduled to begin January 20. One 
of the first things on the program, Mr. Anderson stated, 
was the revising and restandardizing of the Canadian 
Inter-provincial boiler code. 

A discussion took place on the Society’s suggestion 
that funds be solicited from members to reduce the 
mortgage on the Society’s Research Laboratory, Cleve- 
land. F. T. Ball spoke enthusiastically in favor of the 
Manitoba Chapter assuming its portion of the respon- 
sibility and proposed a motion that $100.00 from the 
Chapter funds be appropriated, and that the secretary 
circularize the members advising them of this and re- 
questing, where convenient, the sum of $7.00 per mem- 
ber be subscribed. The motion was seconded by Mr. 
Anderson and unanimously passed. A lengthy discus- 
sion followed on chapter meetings and membership. 
Attendance 14. 


MASSACHUSETTS—January 21, 1947. Subject: The 
Metro System of Heating as Applied in the Parkchester 
Housing Project in The Bronx, New York. Speaker: 
Henry G. Schaefer, vice president, Baker Smith and 
Co., Inc. The secretary reported on the progress being 
made toward the fund to reduce the mortgage on the 
Research Laboratory building in Cleveland. Attendance 








60. Attendance ratio 0.80. 
. 
MEMPHIS—January 23, 1947. Subject: Technology 
Tomorrow. Speaker: Dr. Baldwin M. Woods, first vice 


president of the ASHVE, and director of University 
Extension, University of California, Berkeley, Calif. 
N. C. Ledbetter, vice president of the Chapter, thanked 
Dr. Woods for his interesting discussion and for his 
kindness in including the Memphis Chapter in his itin- 
erary. Attendance 31. Attendance ratio 0.82. 


MICHIGAN—January 20, 1947. Subject: Atmospheric 
Dust Nuisance—What Can We Do About It? Speaker: 
Henry E, MacComber, mechanical engineer of power 
plants, Detroit Edison Co., Detroit, Mich. Mr. MacCom- 
ber’s talk was interesting and he impressed his audience 
with the size of the task ahead in order to rid Detroit 
and other industrial cities of the smoke and dust 
nuisance. A rising vote of thanks was given Mr. 
MacComber. Other Features: The central heating de- 


Heating, Piping & Air Conditioning, March 1947—ASHVE Journal Section 





Journal Section 


partment of the Detroit Edison Co. was host to the 
Michigan Chapter for the 17th time during the Chap- 
ter’s history. Following dinner in the Auditorium, 
Pres. F. R. Bishop turned the meeting over to Mr. 
Donohoe of the company, who introduced the speaker of 
the evening. Attendance 142. Attendance ratio 0.96. 


MONTREAL—December 16, 1946. Several letters 
garding reducing the mortgage of the Society’s Labora- 
tory were read and action was postponed until the Jan- 
uary meeting. The 1947 slate of officers was unani- 
mously elected as follows: President—Thomas H. Worth- 
ington; Vice President-—-Leo Garneau; Treasurer 
Clifford A. Booth; Secretary—S. W. Salter. Board of 
Governors: J. J. Cosgrove, J. P. Fitzsimons, F. J. Fried- 
man, R. R. Noyes and F. G. Phipps. A. B Madden was 
elected to serve as chapter delegate to the Annual Meet- 
ing in Cleveland. Following the business of the meeting, 
S. W. Salter took charge. (W. W. 
Timmins) and his 20 questions proved the attraction 
of the evening. The board of experts comprised of 
Flanagan, Chenevert, Grossman, Hamlet and 
Worthington were excellent as a jury. Music was pro- 
vided and some community singing rounded out an en- 
joyable evening. Attendance 52. 


re- 


Professor Timmy 


Messrs. 


NEBRASKA—January 14, 1947. Subject: Automatic 
Control of Radiant Panel Heating and Warm Air Heat- 
ing. Speaker: J. S. Locke, sales manager of air con- 
ditioning and heating controls division, Minneapolis- 
Honeywell Regulator Co., Minneapolis, Minn. His talk 
was accompanied by slides, which were helpful and edu- 
cational in showing the minimum and maximum of con- 
trols required. An interesting discussion followed. 
Other Features: Henry Kleinkauf, president the 
chapter, addressed the meeting on the subject of the 
purchase of the Society's Research Laboratory, explain- 
ing the benefits that the members and the industry were 
receiving as a result of the research work done at the 
Laboratory. Attendance 41. 


of 


NEW YoRK—January 20, 1947. Subject: The Heat 
Pump—Its Immediate Possibilities. Speaker: Dr. E. N. 
Kemler, head, engineering research division, Southern 
Research Institute, Birmingham, Ala. A lengthy dis- 
cussion followed Dr. Kemler’s talk and a rising vote of 
thanks was extended to him. Other Features: Floyd 
Lawrence reported as chairman of the membership com- 
mittee. President Sherbrooke reported receipt of greet- 
ings from R. A. Wasson, Kalamazoo, Mich., former New 
York Chapter president, who still pays dues to the New 
York Chapter. The nominating committee was then 
announced as follows: C. S. Pabst, chairman; Joseph 
Wheeler, Jr.. H. H. Bond, C. S. Koehler and H. J. Ryan. 
President Sherbrooke then announced that the Board of 
Governors had approved a gift to the fund for reducing 
the Laboratory mortgage of $1.00 per member and that 
the treasurer would send a check for $262.00. Alfred 
J. Offner, president of the Society, spoke about the prog- 
ress being made and expressed his confidence that the 
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New York Chapter would meet its implied quota toward 
this worthy project. Attendance 136. Attendance 
ratio 0.24. 


NORTHERN OHIO—January 13, 1947. Following din- 
ner at Quad Hall the members, wives and guests assem- 
bled at the Research Laboratory auditorium, where 
Prof. G. L. Tuve, second vice president of the ASHVE, 
reviewed the history of the Research Laboratory and 
its operation by the Society. Don L. Taze, general 
chairman of the Committee on Arrangements for the 
Annual Meeting, introduced his committee chairmen 
and reported that most of the preliminary work had 
been completed. A letter from Pres. Alfred J. Offner, 
which further explained and clarified the mortgage re- 
tirement plan, was read by Secretary Mannen. Pres. 
J. E. Wilhelm then asked W. R. Moore for a statement 
regarding the Northern Ohio Chapter’s contribution to 
the fund. The members were pleased to learn that 
$1257.00 had been pledged to date. Cyril Tasker, direc- 
tor of research for the Society, welcomed the members 
and guests at the Laboratory and thanked the chapter 
members for their help. Mr. Tasker stressed the neces- 
sity of providing basic information from research, re- 
ducing factors of safety and coordinating THE GUIDE 
with research discoveries. Clyde A. McKeeman, assis- 
tant to the president of the Society, reviewed the pro- 
motional work being done to keep industries informed 
of their responsibility in assisting the Society to main- 
tain the Laboratory. 

The ladies adjourned to the conference room for a 
special meeting and Mr. Tasker then introduced the 
senior engineers, C. M. Humphreys, H. B. Nottage and 
G. V. Parmelee. Their talks covered the various projects 
on which they are now conducting research. The mem- 
bers and guests then inspected the various test stands 
set up throughout the Laboratory and the meeting ad- 
journed at 10:45 p.m. Attendance 147. Attendance 
ratio 1.02. 


OKLAHOMA—January 13, 1947. Subject: Fluid Drives 
as Applied to Industry. Speaker: Carl Clegg, district 
manager, American Blower Corp., Kansas City, Mo. 
General discussion followed Mr. Clegg’s interesting talk. 
Attendance 28. 


ONTARIO—February 3, 1947. Subjects: Radiant Heat- 
ing; Research in Heating and Ventilating in England. 
Speakers: Mark Jackson and Ralph Poole, London, 
England. Other Features: A. S. Morgan reported on 
the Chapter Delegates meeting at the Annual Meeting. 
Attendance 72. Attendance ratio 0.29. 


OREGON—January 9, 1947. Subject: Electric Precipi- 
tation Method of Air Cleaning. Speaker: Walter A. 
Simpson, vice president, R. E. Chase and Co., Portland, 
Ore. Mr. Simpson explained with blackboard illustra- 
tions the operations and proper installation of the elec- 
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tric precipitation method of air cleaning. Special 
amples weie given pertaining to results obtained 
food plants for the control of mold and mildew. Ot 
Features: T. H. McClung reported as chairman of 
membership committee. Pres. W. Bruce Morrison 
nounced the plans for the Oregon Chapter to help red 
the mortgage on the Society’s Research Laborat 
building in Cleveland. Attendance 58. 


PACIFIC NORTHWEST—January 14, 1947. Busin. «s 
Session: Pres. R. E. LeRiche presided, and after ‘ 
introduction of guests D. C. Griffin, secretary of | \ 
chapter, read a letter from the headquarters office 
garding the voluntary contributions by members for 
reduction of the mortgage on the Society’s Resea 
Laboratory. After some discussion it was moved t! 
no action be taken until the chapter delegate returns 
from the Annual Meeting in Cleveland. The motion y 
unanimously passed. E. H. Langdon read the proposed 
changes in the Society’s Constitution and By-Laws 
C. W. May gave a summary of the activities of th: 
Puget Sound Engineering Council, dealing particular!) 
with the various phases of the proposed revisions to the 
Engineers license law. Mr. Griffin gave a report on the 
committee’s recommendations on Code revisions, insofa: 
as heating, ventilating, air conditioning and refrigera- 
tion matters are concerned. 


PACIFIC NORTHWEST—December 10, 1946. The meet- 
ing was highlighted by a humorous unrehearsed skit on 
the pitfalls encountered by a prospective client request- 
ing an architect to design him a low priced home. Pres- 
ident LeRiche presided at this annual holiday meeting 
Attendance 43. 


PITTSBURGH—January 13, 1947. Subject: Smoke 
Ordinance No. 344 for Pittsburgh. Speaker: Henry F 
Hebley, director of research, Pittsburgh Coal Co. He 
gave a general discussion of the reasons why the smoke 
and fog are general over Pittsburgh. He showed slides 
which gave the locations of the blast furnaces and 
rolling mills around the city of Pittsburgh. An inter 


esting discussion followed. Attendance 44. Attendance 
ratio 0.51. 
- 
St. Louis—January 7, 1947. Subject: Control of 


Radiant Panel Heating, Including Hot Water and Warm 
Air. Speaker: John E. Haines, vice president, Min- 
neapolis-Honeywell Regulator Co., Minneapolis, Minn., 
and president of the Minnesota Chapter of ASHVE. Mr 
Haines presented his subject well and proved to be an 
interesting and well informed speaker on the subject 
A period of discussion followed with the usual interest 
being shown. Other Features: J. S. Rosebrough re- 
ported on the Chapter’s finances. George Myers ws 
appointed Chapter Delegate and B. C. Evans as alterna’ « 
to the Annual Meeting. Treasurer Rosebrough was rv- 
quested to turn over the funds raised to help pay off the 
mortgage on the Society’s Research Laboratory buildins 
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o Mr. Myers so that he could deliver the funds amount- 
ng to $225 when he arrived in Cleveland. Attendance 


40. 


SoutH TEXAS—January 17, 1947. Safety Building 
‘ode (Los Angeles). Speaker: Art Theobald, research 
ngineer, Payne Furnace Co., Beverly Hills, Calif. An 
vation was given Mr. Theobald at the conclusion of 
his talk. Mr. Theobald extended an invitation to the 
Chapter to attend the Semi-Annual Meeting of the 
Society scheduled for June 2-4, 1947, at Coronado, Calif. 
Other Features: A. J. Natkin brought out a discussion 
on design of laying out jobs pertaining to safety and 
fire hazards. A. F. Barnes reported on the Engineers 
Council Meeting. Discussion followed on the plan to 
help reduce the mortgage of the Society’s Laboratory 
building, Cleveland. L. L. Ladewig, treasurer, submit- 
ted his report. Attendance 91. 

The attendance previously reported for the October 
and November meetings of the South Texas Chapter 
was incorrectly given. The attendance should have been 
reported as 62 for October and 65 for November, show- 
ing an ever increasing attendance at monthly meetings. 


SOUTHERN CALIFORNIA—January 8, 1947. Subject: 
Engineering Problems Encountered with Heating, Ven- 
tilating and Air Conditioning Equipment in a Major 
Movie Studio. Speaker: John L. Blake, chief engineer, 
air conditioning department, M. G. M. Studios. Mr. 
Blake briefly discussed the difficulties encountered in 
maintaining equipment during the studio labor strike. 
The labor situation demanded that a more systematic 
method be devised for maintaining equipment. The 
M. G. M., Mr. Blake explained, was zoned and a man 
was placed in charge of all equipment in each zone. 
Strict records were kept of maintenance history. A 
general maintenance crew was used on general main- 
tenance work around the studios. He further explained 
that a great many of the ventilation problems in major 
studios are centered in the film processing laboratories. 
Because of the great value of the film being processed, 
he stated, that all dirt must be entirely dispensed with. 
This is a very difficult proposition and Mr. Blake de- 
scribed some of the problems he has been faced with in 
eliminating the dirt. In his general remarks on tech- 
nicolor stages, Mr. Blake mentioned that there was 
three times the heat load for technicolor as for black 
and white. He stated that a technicolor sound stage 
normally had a lamp load of 10,000,000 Btu per hour and 
used 400 people. He concluded by giving some interest- 
ing suggestions to designers of ventilating systems for 
movie studios. An interesting discussion followed. 
Other Features: J. S. Earhart discussed the ramifica- 
tions of local contributions to retire the mortgage on 
the Society’s Research Laboratory building in Cleveland. 
Art Theobald gave a history of actions leading to the 
Semi-Annual Meeting scheduled for the Del Coronado 
Hotel, Coronado, Calif. Attendance 48. 


UtaH—January 8, 1947. Subject: Utilization of Fuel 
il in Heating Equipment. Speaker: Gordon I. Kirby, 
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fuel oil department, Consumers Div., Utah Oil Refining 
Co. Mr. Kirby described the grades of fuel oil in com- 
mon use, outlined the specifications of each and noted 
their fields of application. He explained that No. 1 fuel 
oil is usually recommended for pot type burners, whereas 
No. 3 fuel oil, he stated, is satisfactory for mechanical 
burners. Other Features: Following Mr. Kirby’s talk, 
C. E. Murdock, chairman of the program committee, 
announced an added feature, the showing of a motion 
picture entitled Eternally Yours, which showed the 
process of manufacturing wrought iron pipe. This was 
shown through the courtesy of A. M. Byers Co. The 
following were elected to serve on the nominating com- 
mittee: H. G. Richardson, C. E. Murdock, R. H. East, 
R. J. Fairclough and C. H. Spencer. Pres. J. T. Young, 
Jr., announced that Farragut College and Technical In- 
stitute is looking for personnel with practical experience 
in their fields, and advised the members interested in 
joining the faculty in one of the vacancies to contact 
the president of the college. Attendance 18. Attend- 


ance ratio 0.35. 


WASHINGTON, D. C.—January &, 1947. Subject: Air 
Distribution Through Perforated Plates and Panels. 
Speaker: M. J. Stevenson, consulting engineer, Chicago, 
Ill. An interesting discussion followed Mr. Stevenson’s 
talk. Attendance 105. Attendance ratio 0.50. 


> 


WESTERN NEW YorK—January 13, 1947. Subject: 
Background and Application of Unit Ventilators. Speak- 
er: G. E. Otis, vice president, Herman Nelson Co. Many 
questions were asked and Mr. Otis provided answers 
based upon his vast knowledge and many years of study 
of his topic. Attendance 40. 


WESTERN NEW YORK—December 18, 1946. Christmas 
Party. Minutes and business were dispensed with. 
Bridge and bowling were well patronized before the 
formal meeting, which was called to order by Pres. 
Herman Seelbach, Jr. A buffet luncheon was served. 





WISCONSIN—January 13, 1947. Subject: Practical 
Application of Radiant Panel Heating and Control 
Thereof. Speaker: Ferdinand Jehle, director of engi- 
neering, Hoffman Specialty Co., Indianapolis, Ind. Mr. 
Jehle indicated that all heat loss calculations for a space 
or building could be calculated on the same basis as for 
other types of heating systems. He indicated that selec- 
tions of panels, that is, in walls, ceilings or floors, were 
governed by the type of room or building to be heated 
as well as the structural features which might dictate 
the proper location. Mr. Jehle answered the many ques- 
tions put to him in the discussion that followed. A 
rising vote of thanks was extended to the speaker. Other 
Features: J. R. Vernon gave a brief treasurer’s report. 
In the absence of M. W. Bishop, program chairman, 
Mr. Vernon announced a joint meeting with the Engi- 
neers’ Society of Milwaukee. Attendance 60. 
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Homer Addams is congratulated by George H. Campbell, a leading citizen of 
Oswego, N. Y., while his son, Paul K. Addams (left) looks on 


HOMER ADDAMS HONORED 


On the 60th anniversary of the 
organization of the Fitzgibbons 
Boiler Co., Inc., and the 25th anni- 
versary under the direction of Ho- 
mer Addams, he and his associates 
were honored at receptions and din- 
ners held both in New York City 
and in Oswego, N. Y. 

Mr. Addams, charter member and 
past president and treasurer of the 
ASHVE, was presented with a dia- 
mond studded emblem in recogni- 
tion of more than 35 years of steel 
boiler sales and manufacturing in 
the New York area. He became 
president of Fitzgibbons in 1921 
and is now president and chairman 
of the board of directors of the 
company. 

Mr. Addams was born in Addams- 
town, Pa., where he spent his early 
boyhood, and at the age of 15 he 
became a helper installing steel 
boilers and heating plants. In 1895 
his engineering education qualified 
him for a position as engineer in 
charge of construction for the heat- 
ing firm of Barber and Ross, Wash- 
ington, D. C. The next year he be- 
came associated with a Philadelphia 
cast iron boiler manufacturer. 

In 1903 he became a special rep- 
resentative in Washington, D. C., 
on government projects and prob- 
lems for the Kewanee Boiler Co. of 
Illinois, and in 1905 became the as- 
sistant secretary of the Model Heat- 
ing Co., Philadelphia and New 
York. He later was appointed sec- 
retary of Fowler and Wolfe, Phila- 
delphia, Pa., and in 1911 he was 
appointed Eastern manager of the 
Kewanee Boiler Co., Kewanee, III. 
In 1920 he formed the Kewanee 


Boiler Co., Inc., of New York, be- 
coming its president in 1921. Soon 
after that he acquired the Fitz- 
gibbons Boiler Co. and during his 
25 years as president, the company 
expanded rapidly in the heating and 
air conditioning fields. Under Mr. 
Addams’ direction the company 
went on a full war production basis 
from 1941 to 1945. 

Paul K. Addams, executive vice 
president and treasurer, has been 
with the company for 17 years, and 
was among others honored for his 
years of service. Others who re- 
ceived special recognition during 
the company’s 60th anniversary 
celebration were: John A. Darts 
and G. E. Olsen, vice presidents 
with the company for 35 and 33 
years, respectively; Elizabeth K. 
West, James F. Swartz, O. F. 
Noss, E. N. Black, III, H. O. Beadle 
and Rudy Wickel, all of whom were 
with the company over 20 years, 
and Ray C. Malvin, vice president 
and general plant manager, with 
the company for 16 years. A total 
of 92 Oswego plant employees who 
had put in more than 16 years of 
service were presented with em- 
blems in appreciation of their 
service. 

Mr. Addams, a prominent figure 
in ASHVE activities, is also a Life 
Member of the Society, served as 
president in 1924 and as Treasurer 
from 1915 to 1922, and as a mem- 
ber of the Council from 1915 to 
1925. He is also a member of the 
ASME, a past president of the 
Steel Boiler Institute, a member of 
the Engineers Club of New York, 
the City Club, Oswego, N. Y., and 
F. and A. M., Greenleaf Lodge No. 
561, Allentown, Pa. 
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W. W. TIMMIS IN NEW POST 


W. Walter Timmis has been a; 
pointed general sales manager f 
Consolidated Industries, Inc., L 
fayette, Ind. Mr. Timmis, wide 
known in the heating and air co 
ditioning industry, served as dirs 
tor of the Metal Products Divisi: 
of the National Housing Agency, 
position he was asked to fill becau 
of his comprehensive experien 
with the Plumbing and Heati: 
Division of the War Producti 
Board, of which he was appoint: 
director in the early part of 194 
Mr. Timmis is credited with an « 
traordinarily wartin 
job in originating the policies ar 


successful 


procedures of that crucially imp: 
tant organization. 

In the fall of 1942, Mr. Timn 
was commissioned a Commander | 
the U. S. Navy and was giv 
charge of production at the nav: 
torpedo station at Alexandria, \ 

Prior to his wartime experienc 
Mr. Timmis had almost 20 years 
experience in the heating and ai) 
conditioning industry, serving 
manager of M. E. Conran Co., a 
manager of C. A. Dunham Co., New 
York office, and as manager of the 
Air Conditioning Systems and Cor 
trols Division, American Radiator 
Co. 

In 1938 he became president 
the Au-Temp-Co Corp., and lates 
organized Herske and Timmis, In 
New York, which he served as vic« 
president until his call to gover 
ment service. 

A graduate of Swarthmore Col 
lege, Mr. Timmis is the holder ot 


numerous patents for controls and 


valves for heating and air condi 
tioning equipment. 
He joined the ASHVE as an as 


sociate member in 1925 and was 


elected a full member in 1933. Il 


1935-36 he served as president 0! 


the New York Chapter. 
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7TH INTERNATIONAL HEATING AND VENTILATING 


The first post-war Heating and 
Ventilating Exposition, held in 
Cieveland’s Lakeside Hall, January 
97-31, 1947, was the largest ever 
held and demonstrated the impor- 
tance of this event in the industry 
embracing all phases of heating, 
ventilating, and air conditioning 
It was a stimulating, and in many 
ways an arresting, display releasing 
the pent-up results of seven years’ 
industrial Many sig- 
nificant innovations were featured, 
but this first 
as a Whole was comprehensive and 


repression. 


post-war exposition 


well balanced, representing the 
products of a highly diversified in- 
dustrial group with strongly pro- 
gressive tendencies. Visitors regis- 
tered during the week 
30,561. 

A multiplicity of inventions con- 
tributed to make the Exposition the 
most widely assorted, as well as the 


numbered 


largest of its kind. These exempli- 
fied every method that has vet been 
devised for making the indoor cli- 
mate more wholesome and livable, 
easily, simply and with improved 
economy. 


EXPOSITION 


At a meeting held in Cleveland 
the Council of the AMERICAN So- 
CIETY OF HEATING AND VENTI- 
LATING ENGINEERS concluded that 
the industry will be introducing 
more new products than ever during 
the next vear and that, therefore, 
an Exposition should be held in 
connection with the next 
meeting in New York City, 
ary 2-6, 1948. 
that this annual schedule of exposi- 


annual 
Febru- 


It was also indicated 


tion in conjunction with the Annual 
Meeting is planned to be continued 
until 1950. 





SUNSHINE AND THE SEA 


CORONADO CALLS 


FOR 


JUNE 2-4, 1947 


SEMI-ANNUAL MEETING 





Tue invitation of the Southern 
California Chapter to act as hosts 
for the Semi-Annual Meeting 1947 
by the 
Council and a three-day meeting 
June 2 to 4, will be held at the Hote 
del Coronado, Coronado, Calif. 
Three Technical 
planned at which nine papers will 
be presented. President Art 
Theobald, of the Southern Califor- 
nia Chapter, has announced the ap- 
pointment of Robert A. 
General Chairman of the Committee 


was accepted with pleasure 


Sessions are 


Lowe as 


on Arrangements and his sub-com- 
mittees are planning a program of 
entertainment that will appeal to 
everyone. 

Coronado is an area that is cele- 
brated for its delightful uniformity 
of climate and is located just across 
It is 


reached by two railroads and also 


the Bay from San Diego 
has fine motor highways, as well as 
service by airlines and motor bus. 
The Mexican border is 18 miles dis- 
tant and this area of Southern Cali- 
fornia abounds in historic interest 
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Hotel del Coronado overlooks the 
Pacific Ocean on one side and the 
Diego Bay 
other. The hotel operates 
under the American Plan and room 


broad expanse of San 


on the 


covered by the fol- 
with 


$20.00; single 


and meals are 


lowing rates: twin bedroom 
bath, (two persons 
room with bath, $11.00 and $12.00 
per person per day. 


There is a variety of accommo- 


dations and the following types ol 
rooms are available: single rooms 


with bath (very limited); single 
rooms with bath between; twin bed- 
bath; 


with bath and sun porch; twin bed- 


rooms and twin bedrooms 
rooms with single room and bath 
connecting; two double rooms with 
bath connecting. 

For the sports enthusiast there 
are golf at the Coronado Country 
Club nine hole course tennis 
courts of championship quality, a 
swimming pool, horseback riding 
and sailing. 

For the fishermen Coronado wa- 
ters provide many varieties of 
game fish during the season (May 
to October 

The Local 


mittee 


Arrangements Com- 
promises a trip into Old 
Mexico with its surrounding coun- 
try which is rich in romantic and 
historic interest as well as scenic 


beauty. A golf meet will feature 
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one afternoon and play will be re- 
sumed for the Research and Eich- 
berg Cups. There will be fun for 
everyone at the Semi-Annual Meet- 
ing 1947. 

Coronado is served via San Diego 
from Los Angeles and from the 
north and east by the Santa Fe 
Railroad, from Arizona and the 
south and east by the Southern 
Pacific Railroad. Plans are being 
made for an eastern group of mem- 
bers to have a special train which 
will afford an opportunity for many 
to combine a vacation trip with 
their attendance at the meeting. 
The route, the schedule, and the 
cost will be announced shortly. Fre- 
quent airline service is provided 
by American Airlines, United Air 
Lines and Western Air Lines. 

California ASHVE 
members respond, “Coronado, here 


calls and 


we come!” 


W. T. REID JOINS BATTELLE 

William T. Reid, associated with 
the U. S. Bureau of Mines for 17 
years, has joined the staff of Bat- 
telle Memorial Institute, Columbus, 
Ohio, where he will be engaged in 
the supervision of research in fuels 
and combustion. 

Mr. Reid, well known for his re- 
search on the utilization of solid 
fuels and on the properties of coal- 
ash slags at high temperatures, 





holds a B.S. degree in chemical en- 
gineering from the University of 
Washington. He also studied at the 
Carnegie Institute of Technology 
and the University of Pittsburgh. 
At the time of his appointment he 
was supervising engineer of the 
Combustion Research Section of the 
Bureau of Mines. 

He is active in the work of tech- 
nical societies, serving as a member 
of the Special ASME Research 
Committee on Furnace Perform- 
ance Factors as well as a member 
of its Design Committee of the In- 
dustrial Instrument and Regulators 
Division. He is also a member of 
the ASME Committee on a Code 
for Testing Coal and the Committee 
on Testing Technique of the Heat 
Transfer Division of the ASME, 
and a member of the ASHVE’s 
Technical Advisory Committee on 
Fuels and of the Subcommittee XVI 
of Committee D-5 on Reactivity of 
Solid Fuels of the American So- 
ciety for Testing Materials. 

During the major portion of 
1946, he served on the staff of the 
National Resources Section of 
GHQ, Supreme Commander of AIl- 
lied Powers, in Japan, as a scien- 
tific consultant on fuels. He is the 
author of numerous technical pa- 
pers which have been published in 
the ASME Transactions, the Bu- 
reau of Mines publications, and has 
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J. S. Hopper 


Board of Directors 


contributed to other scientific a 


engineering journals. Mr. Reid 
a registered engineer in Penns 
vania. 


F. C. BRANDT RECEIVES 
NEW POST 


Frederick C. Brandt has been 
pointed sales manager of the 
conditioning controls division 
the Minneapolis-Honeywell Re, 
lator Co. in the southwestern reg 
as announced by J. E. Baines, \ 
president of the company. 

Mr. Brandt will make his he: 
quarters in Houston at the co 
pany’s regional office, 1309 Capi: 
Ave. He was born at Pittsbur; 
Pa., and received his degree 
mechanical engineering from 1 
University of Minnesota in 19: 
He joined Minneapolis-Honeyw: 
in 1936 and spent two years in t! 
sales department in the Minneap 
lis headquarters office. He also w: 
assigned to the Chicago office f 
two years and for the past sev 
years has been serving as sales e: 
gineer in the air conditioning co: 
trols division in Houston. 


H. P. REID PROMOTED 


Henry P. Reid, assistant to pres 
ident, Universal Atlas Cement ( 
United States Steel Corp. subsid- 
iary, has been appointed chief engi- 
neer of the company, according t: 
a recent announcement from Blain« 
S. Smith, president. Mr. Reid suc- 
ceeds the late Richard A. Dittmar 

Mr. Reid, for the past 23 years, 
has served successively as special 
engineer, operating engineer, and 
since 1942, as assistant to the pres- 
ident. He has directed many devel- 
opments in rotary kiln operations, 
fuel economy as well as dust con 
trol and collection, in his engineer 
ing and research work for the con 
pany’s cement plants. 

Born in Tennent, N. J., Mr. Reid 
attended public school there and 
after his graduation from the Ne\ 
Jersey Military Academy he en 
tered Cornell University, Ithaca 
N. Y., receiving his degree i: 
mechanical engineering in 191! 
Following his graduation from Co: 
nell he served for six years in Siar 
as technical missionary for th 
Board of Foreign Missions, Pres 
byterian Church of the Unite 
States. Upon his return to Americ: 
he worked successively as a produ 
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tion engineer for Bethlehem Ship- 
building Co., Sparrows Point, Md., 
and as instructor at J. S. Morton 
High School, Cicero, Ill. He joined 
the Universal Atlas Cement Co. in 
1924. 

He has written many technical 
articles for the cement industry and 
is chairman of the chemical tech- 
nical committee of the Portland 
Cement Association. He joined the 
ASHVE in 1927 as an associate 
member and in 1931 was elected to 
full membership. He is also a mem- 
ber of the ASME. 


W. V. REYNOLDS DIES 


Word has been received of the 
death of Walter V. Reynolds, presi- 
dent, Walter Reynolds, Inc., New 
York, N. Y., on January 6, 1947. 
He was born on June 15, 1881, in 
New York City, attended Columbia 
University and took a two year 
scientific course at the College of 
the City of New York. He held the 
rank of Captain in the U. S. Army. 

In 1912 he became superinten- 
dent and general manager of Ar- 
thur Janes Co., which position he 
held until 1922, when he became 
president of the firm Janes-Reyn- 
olds Co., Inc., New York. All the 
technical work pertaining to con- 
struction was under his direct su- 





pervision. He was responsible for 
various ventilation installations 
done for the Equitable Office Build- 
ing Corp., the Mutual Life Insur- 
ance Building, F. W. Woolworth 
Co. properties in the metropolitan 
district in New York, various boiler 
installations in the Park Depart- 
ment buildings, and for 
heating installations in private resi- 
dences in and around New York 
City. 

He was elected to associate mem- 
bership in the Society in 1928. 
The Officers and Council of the So- 
ciety extend their sincere sympathy 
to his family. 


various 


R. C. MORGAN DIES 
IN 74TH YEAR 


Robert C. Morgan, Life Member 
of the Society and chairman of the 
board of Stewart A. Jellett Co., 
Philadelphia, died at his home on 
January 30, 1947, in his 74th year. 
Mr. Morgan attended the Heacock 
School and was graduated from the 
University of Pennsylvania in 1893. 

He began his career as a mechan- 
ical engineer in that 
when he joined the staff of Francis 
Brothers and Jellett, predecessor of 
the present firm, of which he was a 
former president. 

Mr. Morgan was in 


same year 


complete 


charge of designing the mechanical 
equipment for many large institu- 
tions, hotels, schools and hospitals, 
including the Ansonia Hotel, New 
York, the Bellevue-Stratford, Lit 
Brothers and the John Wanamaker 
stores, Germantown Hospital, the 
Delaware County Court House, Me- 
dia, and the Reading, Danville and 
Norristown State Hospitals. 

Mr. Morgan joined the ASHVE 
in 1915 and was elected to Life 
Membership in 1943. He was active 
in Society affairs and in the activi- 
ties of the Philadelphia Chapter 
and will be missed by his many 
friends and associates in the heat- 
ing and ventilating profession 

He was also a member of the 
American Society of Mechanical 
Engineers, the Philadelphia Engi- 
neers’ Club, Military Order of the 


Loyal Legion and the Westside 
Presbyterian Church, and was a 
Mason. 


He is survived by his wife, Mrs. 
Alberta 8. 
seph Morgan, Philadelphia, and An- 
drew S. Morgan, Bethlehem, a 
daughter, Mrs. Frances M. Harting, 
Philadelphia, and a sister, Mrs. El- 
len M. Marshall, Palo Alto, Calif., 
to whom the Officers and Council of 
the Society extend 


Morgan, two sons, Jo- 


their deepest 


sympathy. 


CANDIDATES FOR MEMBERSHIP 





The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 


for membership in the Society. 


All applications for membership are to be sent to the Secretary and the names of appli- 


cants and their references shall be printed in the next issue of the JOURNAL of the Society or sent to the members in other 
approved manner as ordered by the Council. When the replies are received from references, the Candidate’s application 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned 


his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 


During the 


past month 80 applications for membership have been received and the names of these men and their sponsors are pub- 


lished in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 
the Council, urge members to assume their share of responsibility of receiving these candidates into membership by ad- 
vising the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which 


it is the duty of every member to promote. 


Unless objection is made by some member by March 25, 1947, these candidates will be balloted upon by the Council. 
Those elected to membership will be notified by the Secretary immediately after election. 


POSERS: M. C. 


Beman, B. C. 


Candee. SECONDERS: D. J. 





ARONOFF, MELVIN S., Design Engr., Herman Blum. Pro- 
POSERS: Herman Blum, Marvin Gardner. SECONDERs: J. 
D. Poythress, J. A. Ray. 

\SHFORD, FRED, Jr., Student, Texas A & M College. PrRo- 
POSERS: W. E. Long, J. S. Hopper. SECONDERS: Car! Files, 
C. W. Crawford. 


SAKER, DONALD L., Engr., Carrier Corp. PRoposERS: Mar- 
garet Ingels, H. G. Strong. SEcoNDERS: W. G. Hillen, T. 
M. Cunningham. (Advancement) 

sALDWIN, CHARLES W., Vent. Engr., U. S. Rubber Co. Pro- 
POSERS: Winfield Roeder, W. E. Heibel. SECONDERS: 
W. L. Fleisher, P. F. McNally (Advancement) 


ARDO, FREDERICK J. Jr., designer, Beman & Candee. Pro- 
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Mahoney, E. H. Cox. 

BARSHA, NICHOLAS B., Chief Engr., Airtherm Manufactur 
ing Co. Proposers: R. H. Metcalf, H. C. Sharp. Sec- 
ONDERS: W. A. Klein, R. H. Kremer. 

BILLINGTON, DAN B., Sales Engr., A. L. Vanderhoof, Inc. 
Proposers: J. A. Hall, M. R. Hamlin. Seconpers: F. C. 
Richardson, Jr., R. L. Byers. 

BrRoBEcK, Roy A., Htg. & Vent. Engr., B. F. 
Proposers: E. H. Langdon, D. C. Griffin. 
M. W. McKinstry, R. E. LeRiche. 

BROUSSARD, DouGias E., Student, Texas A & M College. 
Proposers: J. S. Hopper, W. E. Long. SECONDERS: Car! 
Files, C. W. Crawford. 


Shearer Co. 
SECONDERS : 
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CAIN, JAMES A., Div. Mgr., A. M. Byers Co. PRoPOSERS: A. 
L. Lindstrom, W. J. McKinney. Seconpers: H. K. 
McCain, F. W. Bull. 

CARLSON, RICHARD M., Engr., Pfeifer & Shultz. Proposrers: 
A. B. Algren, F. B. Rowley. SECONDERS: B. F. McLouth, 
O. L. Lilja. 

CLAR, ROBERT, JR., Htg. & Piping Engr., Murray W. Sales 
& Co. Proposers: R. K. Milward, A. E. Knibb. SECONDERs: 
W. H. Old, W. C. Randall. (Reinstatement & Advance- 
ment) 

COLLINS, WILLIAM A., JR., Student, Texas A & M College. 
PRoPpOSsERS: W. E. Long, J. S. Hopper. SECONDERS: C. W. 
Crawford, Carl Files. 

Coucu, Henry J., Engr., Air Filter & Equipment Co. Pro- 
POSERS: J. H. Milliken, J. W. May. SECONDERS: C. E. 
Price, C. M. Burnam, Jr. 

CROCKFORD, RICHARD H., Mech. Engr., Reliance Engineering 
Co. Proposers: E. H. Brandt, Jr., E. S. deWitt. Sec- 
ONDERS: R. E. Mason, R. B. Rice. 


FEDER, NATHAN, Chief Engr., E. Kalisch, Inc. PROPOSERs: 
| Pee Lawrence, H. S. Johnson, SEcONDERS: C. B. 
Albright, T. M. Reed, Jr. (Advancement) 

FIFE, CHARLES M., Mgr., Electric Home Bureau, West Penn 
Power Co. PROPOSERS : J. E. Mueller, W. E. Keist. SEc- 
ONDERS: D. W. Loucks, E. H. Riesmeyer, Jr. 

FuiaccG, Louts F., Sales Engr., Minneapolis-Honeywell Regu- 
lator Co. Proposers: F. M. Thuney, M. F. Hoppe. SeEc- 
ONDERS: J. W. Markert, A. E. Beitzell. 


GEISER, RicHARD A., Chief Draftsman, Lincoln Bouillon & 
Associates. Proposers: Lincoln Bouillon, H. T. Griffith. 
SECONDERS: D. C. Griffin, R. E. LeRiche. 

GILLIS, HARLAN W., Jr., Mgr., Air Cond. & Refrig. Dept., 
J. Weingartens, Inc. Proposers: H. C. Will, E. H. Me 
Lane. SECONDERS: C. C. Quin, I. A. Naman. 

GOETHE, SAM P., Research Engr., Florida Engineering & 
Industrial Experiment Station. Proposers: J. J. O’Shea, 
LG > McKinney. SeEcONDERS: N. C. Ebaugh*, Joseph 

eil*. 

GRABER, ERNST, Sales Engr., Minneapolis-Honeywell Regu- 
lator Co. Proposers: J. R. Bergan, C. S. Koehler. SrEc- 
ONDERS: C. R. Hiers, W. A. Sherbrooke. (Advancement) 

GruitcH, JERRY M., Vice-Pres., The O. A. Sutton Corp. 
Proposers: R. C. Wyld, R. A. Gonzalez. SECONDERS: A. 
B. Newton, I. C. Baker. 

GuILL, A. W., Student, Texas A & M College. PROPOSERS: 
W. E. Long, J. S. Hopper. Seconpers: Carl Files, C. W. 


Crawford. 


HAMM, JOHN G., Sales Repr., 
William McNamara, D. B. 
Craig, R. L. Honey. 

HANKS, CHARLES M., Sales Engr., Parker Building Special- 
ties, Inc. Proposers: R. A. Parker, G. M. Simonson. SEc- 
ONDERS: J. F. Kooistra, D. I. Murphy. 

HANTHORN, WALTER, Engr., Kleenair Furnace Co. PRo- 
posers: E. E. Carroll, A. E. Finlay. SECONDERS: J. J. 
Byrne, J. B. Banks. (Advancement) 

HARPER, DONALD R., Sales Repr., Union Iron Works. PRo- 
posers: J. H. Henzel, J. P. Jones. SECONDERS: W. M. 
Rowe, G. B. Longeoy. 

HARRIGAN, Paut D., Cons. Engr., Harrigan-Hill. PrRoposers: 
J. R. Howard, Winfield Roeder. SECONDERS: C. W. Free- 
man, S. R. Qsborne. 

HarT, JAMES E., Partner, Watson & Hart. PRoPposEeRs: C. 
Z. Adams, R. K. Hunter. SEcoNDERS: W. D. Graham, 
Harry Hoffman. 

HERMAN, KENNETH R., Purchasing Agent, Armor Insulating 
Co. Proposers: T. T. Tucker, W. J. McKinney. SeEc- 
ONDERS: C. L. Templin, R. L. Beach. 

HESTEKIN, WALTER E., Jr., Engr., Hovland Sheet Metal 
Co. Proposers: G. L. Larson, D. W. Nelson. SECONDERS: 
B. G. Elliott, L. A. Wilson. 

HoyLer, THOMAS H., Student, Texas A & M College. Pro- 
posers: W. E. Long, J. S. Hopper. SEcONDERS: Car! Files, 
C. W. Crawford. 

HUNGERFORD, I. WAYNE, Pres., Maintenance, Inc. PRo- 
posers: E. R. Clement, G. F. Nieske. SECONDERS: L. O 
R. Clark, H. J. Blakeley. 

ISERMAN, MELVIN H., Mgr., Htg. Div., General Corp. PRo- 
POSERS: Vern Nelson, E. M. Wiik. SECONDERS: C. P. 
Petersen, Alfred Wiik. 


JENNINGS, HARvEY S., Sales Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: J. B. Banks, D. C. Griffin. Sec- 
ONDERS: E. W. Bunnell, J. C. Kelly. 

JENSEN, J. Esse, Chief Engr., Western Blower Co. Pro- 
posers: R. E. LeRiche, R. O. Wesley. SECONDERS: M. N. 


Musgrave, C. W. Finn. 


The Trane Co. PROPOSERS: 
Anderson. SECONDERS: J. A. 
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JUDSON, ALBERT L., Chief Engr., lron Fireman Manufe 
turing Co. Proposers: B. W. Farnes, E. R. Lokey. Ss 
ONDERS: T. H. McClung, R. C. Chewning. 


KANE, ARTHUR T., Cons. Engr., Proposers: R. E. LeRic} 
R. O. Wesley, SECONDERS: E. F. Riley, R. O. Granston. 

KUMMER, CALVIN J., Engr., Carrier Corp. PROPOSERS: 
E. Rex, Henry Lauterbach, Jr. SEconpERs: J. N. Her 
W. S. Bodinus. (Advancement) 


LANGE, FRED F., Pres., The Mechanical Service Co. Pr 
POSERS: Carl Gausman, J. F. Stafford. SECONDERS: L. 
Gross, H. E. Gerrish. (Advancement) 

LATHROP, WILLIAM G., Sales Megr., T. F. Byrnes, Inc. Pr 
POSERS: A. T. Fine, R. M. Ripley. Seconpers: O. H. Hy 
lekson, J. R. Howard. 

LEE, ARTHUR R., Sales Mgr., California Steam & Plumbi 
Supply Co. Proposers: G. M. Simonson, R. C. Cushir 
SECONDERS: R. J. Fuite, R. B. Babcock. 

LupDWIG, ALBERT D., Student, Michigan State College. Px 
POSERS: C. H. Pesterfield, L. G. Miller. SECONDERS: K. | 
Robinson, K. J. Caplan. 

LuNDY, RALPH B., Sales Engr., Parker Building Specis 
ites Co. Proposers: R. A. Parker, G. M. Simonson. Sr 
ONDERS: J. A. Kooistra, D. I. Murphy. 

LyForD, RoBert G., Branch Mgr., The Powers Regulat: 
Co. Proposers: C. R. Gardner, E. J. Stern. SECONDER 
E. T. Gessell, A. B. Ullrich, Jr. (Advancement) 


MAYSE, FLoyp M., Branch Megr., Westinghouse Electr 
Corp. Proposers: J. L. Ibison, J. A. Wheeler. SECONDERS 
Taylor Milton, F. C. Brandt. 

McCuure, C. J. R., Sales Engr., The Trane Co. PROPOSERS 
J. F. Naylor, Jr., R. H. Metcalf. Seconpers: H. C. Shar; 
R. H. Kremer. 

McNAMARA, GEORGE Q., Mfrs. Agent, George Q. McNamara, 
Inc. Proposers: W. H. Old, F. R. Bishop. SECONDERs: lL. 
A. Burch, T. H. Mabley. 

MEAGHER, THOMAS F., Pres., Tom Meagher & Associates. 
Proposers: L. W. Hessler, S. G. Swisher, Jr. SECONDERS 
George Gebhardt, C. B. Bernstrom. 

MEYER, JOSEPH J., Htg. & Vent. Engr., Richard Crittall & 
Co., Ltd. Proposers: W. E. Smith, E. L. Taylor. Src 
ONDERS: J. C. Knight*, V. E. Woolliams*. 

MICHELSON, RoBerT L., Sales Engr., Minneapolis-Honeywel! 
Regulator Co. Proposers: J. W. Markert, F. M. Thuney 
SECONDERS: R. L. Goetzenberger*, G. H. Cole*. 

MILLER, WILLIAM S., Field Engr. & Supt., Huffman & Wolfe 
Co. Proposers: A. C. Gowdy, E. K. Jamison. SECONDERs: 
Leo Sudderth, Jr., W. M. Garrard. 

Murray, MICHAEL J., Sales Prom. Engr., John J. Nesbitt, 
Inc. PrRoposers: T. H. Anspacher, J. A. Bishop. Sr 
ONDERS: M. W. Brown, H. B. Hedges. 


NAGLE, CHARLES J., Owner Plumbing & Heating Sheet 
Metal Work. Proposers: I. W. Gilbert, J. J. Springe: 
SECONDERS: M. Knight*, H. F. Yeazel. 

NITZBERG, SAMUEL H., Pres., Atlantic Pipebending & Fabri 
cating Corp. Proposers: M. Christesen, E. J. Ritchie. 
SEcONDERS: L. Barfus, R. W. Cumming. 


O’CONNELL, EDMUND F., Partner, Stone Heating & Venti- 
lating Co. Proposers: F. A. Leser, J. H. Fogg. Sxrc- 
ONDERS: Ernest Szekely, B. M. Kluge. 

O’CoNNoR, JAMES, Jr., Jr. Engr., Martyn Bros., Inc. Pro 
PoserRS: C. R. Gardner, H. J. Martyn. SEcONDERS: J. | 
Ashcraft, J. D. Poythress. 


PAULEY, WILLIAM N., Chief Engr., 
S. Farr, Leo Hungerford. SECONDERsS: 
Theobald. 

Perry, HAROLD E., Combustion Engr., Socony-Vacuum (i! 
Co. Proposers: C. F. Woese, P. D. Robson. SECONDERS 
F. E. Hockensmith, H. F. Yeazel. 

PETERSEN, ROBERT W., Designer, J. Donald Kroeker. Pro 
POsERS: J. D. Kroeker, R. C. Chewning. Seconpers: J. H 
Bonebrake, J. P. McDermott. 

POTTEIGER, CHARLES A., Pres., Reading Heater & Suppl) 
Co., Inc. PRoposers: A. W. Luck, H. W. Doerrfuss. SE 
ONDERS: E. S. Wilkins, A. W. Reid*. 

PRESSEUR, HaRRyY W., Sales & Service Engr., Payne Fur 
nace Co. Proposers: Art Theobald, C. A. McKinney, SE 
ONDERS: D. M. Mills, B. P. Fisher. 


QUINN, JOSEPH J., JR., Engr., Quinn Bros., Inc. PRoPOSERS 
L. A. Childs, R. D. Touton. Seconpers: R. J. Lee, J. § 
Morehouse. 

RANDLEMAN, KENNETH B., Mgr., Refrig. & Air Cond. Dept 


Mideke Supply Co. PROPOSERS: W. Frankfurt, J. H 
Carnahan. SECONDERS: E. W. Gray, G. T. Donceel. 


Farr Co. PRoposers: R 
R. A. Lowe, Art 
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‘EEVES, R. O., Purchasing Agent, Airtherm Manufacturing 
Co. PRoposers: R Metcalf, H. C. Sharp. SECONDERs: 
W. A. Klein, R. H. Kremer. 

tupP, CHESTER J., Student, Michigan State College. Pro- 
posers: C. H. Pesterfield, L. G. Miller. SEcoNDERS: K. E. 
Robinson, K. J. Caplan. 


SCHIMPKE, BurToN J., Student, Michigan State College. 
Proposers: C. H. Pesterfield, L. G. Miller. SECONDERS: 
K. E. Robinson, K. J. Caplan. 

SCHULER, WILLIAM R., Engr., Lasher & FitzSimmons, Inc. 
Proposers: L. E. LaRow, W. L. Lynch. SECONDERS: W. 
L. Riehl, C. F. Woese. 

SIEGERT, EDWARD P., Mgr., Central Supply Co. PROPOSsERsS: 
E. R. Lokey, A. Kendrick. SEconpEeRS: R. R. Atkinson, 
W. Hanthorn. 

SmiTH, ALBERT M., Htg., Vent. & Air Cond. Designer, RCA 
Manufacturing Co. PrRoposerRs: E. R. Robinson, R. S. 
Mizener. SECONDERS: J. O. Kirkbride, H. M. Parent. 

SMITH, EpWArpD O., Asst. Mgr., Eastern Gas & Fuel Asso- 
ciates. Proposers: C. E. Shaffer, K. C. Richmond. SkEc- 
ONDERS: H. J. Rose, R. A. Sherman. 

SPANTON, MILTON D., Mer., Plbg. & Htg. Dept., Coast-to- 
Coast Stores. Proposers: A. B. Algren, H. C. Mills. Sec- 
ONDERS: B. F. McLouth, J. E. Haines. 


SperRRY, HARVEY A., Steam & Hot Water Htg. Inspector, 
City of Minneapolis. Proposers: L. K. Reisberg, L. C. 
Hanson. SECONDERS: A. F. Hovda, A. B. Algren. 


THOMPSON, WALTER G., Research Engr., Duo-Therm Div, 
Motor Wheel Corp. Proposers: J. W. Miller, V. H. Hills 
SEcONDERS: C. H. Pesterfield, L. G. Miller. 

TUITE, JAMES M., Asst. Mgr., B. P. Tuite Co. PRoposERS 
H. K. Ormsby, Jr., C. F. Woese. Seconpers: J. H. Car 
penter, Merle Weninger. 


VALDEZ, ARMANDO, Chief Engr., Aire Acondicionado, S. A 
PrRoposeRS: S. M. Tejeda, J. M. Tejeda. S®eCONDERS: 
Rudolph Kuhlmann, C. H. B. Hotchkiss. 


WacEs, Roy W., Div. Indus. Pr. Engr., Georgia Power Co. 
ProposersS: A. W. McKay, R. L. Beach. SECONDERS: M. M. 
Crout, E. C. Harper. 

WARNECKE, Rosert I., Chief Engr., Roberts-Gordon Appli- 
ance Corp. Proposers: K. T. Davis, J. N. Crawford. Sec- 
ONDERS: L. C. Harvey, W. R. Teller. 

WEISNER, CLARENCE E., Mech. Engr. PRoposers: E. 
Clement, G. F. Nieske. Seconpers: H. J. Blakeley, R 
Toucey. 


R. 
: 


Non-member. 


CANDIDATES ELECTED 





In the past issues of the JOURNAL of the Society the names of the following men were listed as Candidates for Mem- 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement 
and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, 
Section 8, of the By-Laws, the following list of candidates elected: 


Members 


ANDERSON, GEORGE A. M., Pres., The King Co., Owatonna, 
Minn. (Advancement) 


BARNES, JOHN G., JR., Engr., Natkin & Co., Kansas City, 
Mo. 

BLAIR, DONALD W., Mech. Designer, Stone & Webster Engi- 
neering Corp., Boston, Mass. (Advancement) 

Davis, CLYDE W., Owner, C. W. Davis Plumbing & Heating, 
Huntington, W. Va. 

Dye, O. E. F., Asst. Chief Mech. Engr., Commonwealth De- 
partment of Works, Sydney, N. S. Wales. 


EDGARTON, Lewis S., Prof. Engr., Nantucket, Mass. 


GREENBERG, BENJAMIN F., Engr., A. A. Duckett, Inc., Cam- 
den, N. J. 

Grieco, ALFONSO V., Chief Draftsman, Carrier Corp., New 
York, N. Y. 


HAUSLER, WALTER, Owner & Mer., Institute of Heat Econ- 
omy, Zurich, Switzerland. 

HENTON, L. W. J., Htg. & Vent. Supt., Gaumont British 
Picture Corp., Ltd., London, England. 

HILL, EDWARD, JR., Cons. Mech. Engr., Franklin, Kump & 
Falk, San Francisco, Calif. (Advancement) 

HORSBURGH, BALFourR J., Branch Mgr., Johnson Service Co., 
Montreal, Que., Canada. (Advancement) 


JACKSON, JosEPH S., Indus. Engr., United Engineers & Con- 
structors, Inc., Philadelphia, Pa. (Advancement) 


KRESH, STANLEY, Engr., & Vice-Pres., Jas. H. Martin, Inc.., 
New York, N. Y. 


Love, J. Epwin, Plant Engr., RCA Victor Division, Cam- 
den, N. J. 


MARTIN, KENNETH E., Branch Mgr., American Blower 
Corp., Omaha, Nebr. 

MOORHEAD, Ropert C., Engr., Findlay, Ohio. 

Morrison, W. Bruce, Cons. Engr., Portland, Ore. (Ad- 
vancement) 


NELSON, ARTHUR N., Mech. Engr., Monroe Bowman & As- 
sociates, Chicago, Ill. 


Nye, L. Bert, Jr., Staff Engr., Washington Gas Light Co.., 


Washington, D. C. (Advancement) 


PIERCE, CONWAY, Mech. Engr., Detroit, Mich. 
PosPisiL, Pup J., Field Engr., The Trane Co., Omaha, 
Nebr. 


QUEENIN, MARTIN A., Engr., Edward E. Ashley, New York, 
N. Y. 


REDMILE, HARRY W., Cons. Engr., Washington, D. C. 
ROBINSON, DONALD M., Engrg. Repr., Buffalo Forge Co., 
Houston, Texas. (Advancement) 


SHATALOFF, NICHOLAS S., Engr., Buensod-Stacey, Inc., New 
York, N. Y. 

SHELDON, HERBERT P., Vice-Pres., Harry F. Haldeman, Inc., 
Los Angeles, Calif. 

SHEPPERD, W. B., Oklahoma A & M College, Stillwater, 
Okla. 

SHOEMAKER, RICHARD W., Cons. Engr., Chase Brass & Cop- 
per Co., Waterbury, Conn. 

SPENCER, Scott A., Engr., Edward E. Ashley, New York, 
Me Os 

VANDERWEIL, R. G., Project Engr., Chase Brass & Copper 
Co., Waterbury, Conn. 

VARMING, JORGEN, Cons. Engr., Steensen & Varming, Copen- 
hagen, Denmark. 


Ware, JOSEPH H., Jr., Engr., Southern Bell Telephone & 
Telegraph Co., Atlanta, Ga. 

WooLcock, EpwiIn, Owner, Woolcock Plumbing & Heating 
Co., Niagara Falls, N. Y. (Advancement) 

Wurts, Henry H., Designer, Manhattan Blower Corp., 
Brooklyn, N. Y. 


Associate Members 


ABENDROTH, HAROLD F., Temp. Control Sales Engr., John- 
son Service Co., Chicago, Ill. 

AcHEey, H. Norwoop, Owner, Ncrwood Achey Co., Rossville, 
Ga. 

AMPHLETT, A. L. M.., 
Ga. 


Engr., Mingledorff’s, Inc., Augusta, 


BAILEY, FRANK T., Vice-Pres. & Gen. Megr., Register & 
Grille Manufacturing Co., Inc., Brooklyn, N. Y. 

BEACH, MILTON W., Sales Engr., M. W. Beach Sales & 
Engineering, Cincinnati, Ohio. 

BEATY, STANFORD W., Air Cond. Engr., Arkansas Louisiana 
Gas Co., Shreveport, La. 

BEVAN, JoHN H., Draftsman, Trane Company of Canada, 
Ltd., Toronto, Ont., Canada. 
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Bices, Ricuarp A., Dvipt. Engr., Pittsburgh-Corning Corp., 
Pittsburgh, Pa. 

BLAIR, HAROLD C., Owner, Harold C. Blair Manufacturers’ 
Service, Detroit, Mich. 

BRADFIELD, WILLIAM W., JR., Sales Engr., Wilson-Brinker 
Co., Kalamazoo, Mich. 

BROWN, EDMUND P., Engr., Joseph Davis, Buffalo, N. Y. 

BROWN, WILLIAM L., JR., Partner, Brown Bros., Durham, 
N. C. (Reinstatement) 


CAMPBELL, SIMON, Draftsman, Musgraves & Co. (Dublin) 
Ltd., Dublin, Ireland. 

CLINE, CARL C., Owner, Southern Refrigeration Co., Dallas, 
Texas. 

Corr, FRANK J., Engr. & Partner, Air-Flo Heating Co., 
Seattle, Wash. 


DALY, JOHN D., Sales Engr., A. F. Hinrichsen, Inc., New 
York, N. Y. 

DARLING, JOHN W., Sales Engr., Ontario Plumbing & Heat- 
ing Supplies, Ltd., Toronto, Ont., Canada. 

DELANY, WILLIAM F., Chief Draftsman, Trane Company of 
Canada, Ltd., Toronto, Ont., Canada. 

DILL, EDWARD F., Sales Engr., Minneapolis-Honeywell Regu- 
lator Co., San Francisco, Calif. 


ENbDo, H1pEO, Mech. Engr., R. E. Hattis, Chicago, Ill. 


Faust, HaArotp G., Jr., Sales Engr., Crane Co., Kansas 
City, Mo. 

FERRARINI, JOSEPH, Arlington, Va. (Reinstatement) 

FLAGG, WILLIAM J., Chief Engr., Ohlssons Cape Breweries 
Ltd., Capetown, South Africa. 


GAVELEK, WILLIAM A., Engr. & Partner, Elmer Gylleck & 
Associates, Elgin, Il. 

GELLERT, Louis W., Sanitary & Htg. Engr., Shaw, Naess & 
Murphy, Chicago, Il. 

— MaRINUS, Sales Engr., Boot & Co., Grand Rapids, 
Mich. 

GRUENDEL, WILLIAM C., Htg. Sales Engr., McKee Plumbing 
Supply Co., Cleveland, Ohio. 

Gupta, N. L., Grad. Student, 
Lafayette, Ind. 


HANCOCK, FLoyp A., Engr., The Auer Register Co., Cleve- 
land, Ohio. 

HILTON, JOHN, II, Partner, H. W. Lancaster & Sons, Mem- 
phis, Tenn. 


Purdue University, West 


KENNEDY, WILLIAM F., Sales Engr., Bethlehem Steel Co., 
New York, N. Y. 

KING, WILLIAM O., Mech. Engr., National Bureau of Stand- 
ards, Washington, D. C. 


LEIGHTON, ALEXANDER H., Branch Mgr., Ilg Electric Venti- 
lating Co., Minneapolis, Minn. 

LINIGER, Rupy H., Mfrs. Repr., Larry Harrington Co., Inc., 
Seattle, Wash. 

LOEFFLER, FRANK X., JR., Sales Engr. & Secy., Loeffler- 
Greene Supply Co., Oklahoma City, Okla. 


MacDONALD, EDMUND L., JR., Mer., S. Cunard & Co., Ltd., 
Halifax, N. S., Canada. 

MANNON, NEAL R., Air Cond. & Refrig. Engr., A. M. 
Lockett & Co., Ltd., Houston, Texas. 

MARSHALL, JAMES E., Sales Engr., Minneapolis-Honeywell 
Regulator Co., San Francisco, Calif. 

McKim, PHILIP H., Mech. Engr., Mehring & Hanson Co., 
Washington, D. C. 

MuSSER, SHELTON A., Chief of Maintenance, The Zia Co., 
Santa Fe, N. M. 


NOLAN, THOMAS J., Salesman, Wesix Electric Heating Co., 
Portland, Ore. 

OFFNER, THEODORE, Mgr., Air Cond. Dept., Gulf Engineer- 
ing Co., Inc., New Orleans, La. 

OVERMAN, RICHARD E., Jr., Engr., J. E. Dilworth Co., Mem- 
phis, Tenn. 

PARK, JAMES A., Htg. & Vent. Engr., U. S. 
Detroit, Mich. 

Prau, ALFRED C., Partner, Pfau-Vogel Co., Indianapolis, 


Ind. 
PLASS, RAYMOND B., Chief Engr., Ray Oil Burner Co., San 


Francisco, Calif. 
RAMSEY, WALTER P., Partner, Power Plant Engineering 


Co., Portland, Ore. 
Ripp.e, J. ELMER, Mgr., Mech. Dept., Pacific Electrical & 
Mechanical Co., San Francisco, Calif. 


Rubber Co., 
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ROGERS, WALTER M., Sales Engr., Thermal Products ( 
Cleveland, Ohio. 


ScrocGs, FRANK M., Sales Mgr., City Fuel Oil & Coal C 
St. Petersburg, Fla. 

SELBY, S. ALLEN, JR., Project Engr., Chase Brass & Copp 
Co., Waterbury, Conn. 

SHORBA, MICHAEL, Engr., Bryant Gas Heating Co., Mim 
apolis, Minn. 

SMITH, EMMETT A., Mfrs. Agent, Southern Heater ( 
Inc., New Orleans, La. 

SMITH, ROBERT W., Pres., Robert W. Smith & Co., Lt 
Montreal, Que., Canada. 

SMITH, ULysses G., Owner, U. G. Smith Electric & Man 
facturing Co., Portland, Ore. 


TRUCHON, Louis P., Sales Engr., Trane Company of Ca 
ada, Ltd., Toronto, Ont., Canada. 


UEBERRHEIN, W. H., Partner, Pacific Electric Sales € 
Portland, Ore. 


Via, JAMES H., Sales Engr., Creamery Package Manufa 
turing Co., Salt Lake City, Utah. 

VOGEL, GEORGE W., Partner, Pfau-Vogel Co., Indianapoli 
Ind. 

VOLLMAR, THEODORE M., Constr. Supt. & Engr., Bouleva: 
Frontage Co., St. Louis, Mo. 


WEAVER, CARSON D., JR., Mfrs. Agent, G. B. Houliston, Ci: 


cinnati, Ohio. 
WEIANT, ANDREW S., Mgr., McPherson Furnace & Supp! 
Co., Portland, Ore. 


YOUNG, PAUL W., Htg. Engr., C. 
Colo. 


A. Crosta, Inc., Denve: 


Junior Members 


BUTLER, RICHARD C., Engr., Pfeifer & Shultz, Minneapolis 
Minn. 


CooPER, WILLIAM H., Engr., The Bahnson Co., Winston 
Salem, N. C. 


Dz1oBA, DONALD D., Draftsman, Trane Company of Canada 
Ltd., Toronto, Ont., Canada. 


ENGONOPULOS, BASIL G., University of Idaho, Moscow 


Idaho. 


GLANZ, Epwarp F., Estimator & Asst. Engr., Glanz & Ki! 
lian Co., Detroit, Mich. 


KAUFMAN, MILTON, New York, N. Y. 


WARD, WALTER E., Sales Engr., Johnson Service Co., Der 
ver, Colo. 

WARREN, Davin, Sales Engr., Nash Engineering Co., New 
York, N. Y¥. 

WRAY, HuBErT L., Office Engr., Dan J. McQuaid Enginee: 
ing Service, Denver, Colo. ° 


Student Members 


BARON, ARNOLD E., Student, Texas A & M College, Colleg: 
Station, Texas. 


CILACIYAN, ARA, Student, University of Minnesota, Min 
neapolis, Minn. 

CRANE, ROBERT M., Student, Texas A & M College, College 
Station, Texas. 

CROUSE, MARION E., Student, The David Ranken Jr. Schoo 
of Mechanical Trades, St. Louis, Mo. 


KEENEY, WATSON S., Student, Texas A & M College, Colleg: 
Station, Texas. 

KING, TRAvis D., Student, Texas A & M College, Colleg: 
Station, Texas. 


PARKER, TRAVIS S., Student, Texas A & M College, Colleg: 
Station, Texas. 


Ray, SYLVAN E., Sr., Student, Texas A & M College, Co! 
lege Station, Texas. 


STEIN, SAMUEL C., Student, University of Illinois, Urbana 
Ill. 


WARNER, IRA J., Student, Texas A & M College, Colleg: 
Station, Texas. 
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AMERICAN SOCIETY of HEATING and VENTILATING ENGINEERS 





Headquarters: 51 Madison Ave., New York 10, N. Y. (Tel.: AShland 4-0291) 





Officers Committee on Research 


President BALDWIN M. Woops 
ASHVE Research Laboratory 

First Vice President ; G. L. Tuve 

. »_ o 721 - | ! . hi 
Second Vice President A. E. Stacey, Jr 218 Euclid Ave., Cleveland 3, Ohio 
Treasurer..... J. F. Couurms, Jr (Tel.: EXpress 6161) 
Secretary..... A. V. HUTCHINSON 

L. P. SauNpERS, Chairman 

Technical Secretary Car. H. FUNK 


T. H. Urvanut, Vice Chairman A. C. Fu ‘eR, Ex-Offict 


CyriLt TASKE! 


Director of Research 


. 
Council Executive Committee: L. P. Saunpgrs, Chairman; T. H. Urpan 


Vice Chairman; R. M. Conner, L. N. Hunter, W. EF. Zreper 


B. M. Woops, Chairman G. L. Tuve, Vice Chairman 
. Th Vex R. C. Cross, M. I r NESTOC! lou I res, } 
Three Years: M. W. Bisnop, Cari F. Borster, Leo HUNGERFORD KK uoday T Hi —layet ' N AH NE ' AN 
R. F. TAYLOR 
7 . os . : . Two Year: L.. N. Hunter, ¢. O. Mackey, R. DD. Mapison, lL. G 
Two Years: E. G. Carrier, F. W. HutTrcuinson, R. A. SHERMAN, Mr + 1% P SAUNDERS : . 
M. S. WUNDERLICH 
. . 0 Yea R. M. Conner, JoHN A. Go ! W. HvurcHInso> 
One Year: W. A. DANIELSON, ALFrep J. Orrner, H. R. Rot R kK phn MAN. W. E. Zreret ,; nie 


ERNEST SZEKELY, E. N. McDonneti, L. P. Saunpers, Ex-Officio 


Council Committees 


Erecutive B. M. Woods, Chairman \. E. Stacey Jr., G. L. Tuve CHAPTER DELEGATES C@®MMITTEE 
J. F. Collins Jr. (ex-oficto) 


inane 4 Stace J hairmar t Sherman “rnes 
; Szekely ‘ ‘ Collins Se. ‘a R - RTER,, Hane CHAPTER DELEGATE ALTERNATE 
Meetings—G. L. Tuve, Chairman; E. G. Carrier, Leo Hungerford ATLANTA H. King McCain L. L. Barnes 
CENTRAL NEW YorRK E. K. Ormsby, Jr C. M. Ashley 
Membership—M. W. Bishop, Chairman; F. W. Hutchinson, H. R CENTRAL OHIO R. B. Breneman H. R. Allonier 
Roth CINCINNATI A. W. Edwards H. K. Jennings 
Standards—M. S. Wunderlich, Chairman; C. F. Boester, W. A CONNECTICUT L. A. Teasdale A. J. Lawless 
Danielson DELTA F. G. Burns J. S. Burke 
GOLDEN GATE C.E. Bentley John Everetts, Jr 
ILLINOIS O. J. Prentice W. A. Kuechenberg 
INDIANA G. B. Supple T. R. Davis 
IOWA E. O. Olson Cc. A. Wheeler 
* . 
Advisory Council Kansas Crry PC. Leffel R. B. Mason 
MANITOBA Einar Anderson J. R, Stephenson 
Alfred J. Offner, Chairman; Homer Addams, M. F. Blankin, W. H MASSACHUSETTS C. W. Larson P. A. Croney 
Carrier, S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood, MEMPHIS N. C. Ledbetter J. B. Lammons 
MICHIGAN F, R. Bishop A. E. Knibb 
W. L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, MINNESOTA J. E. Haines A. B. Algren 
L. A. Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John MONTREAI A. B. Madden F. A. Hamlet 
; heat “ NEBRASKA D. E. McCulley H. J. Kleinkauf 
lowatt, W. T. Jones, D. D. Kimball, G. L. Larson, S. R. Lewis, New YorkK W. A. Sherbrooke M. C. Giannini 
F. McIntire, F. B. Rowley, A. C. Willard and C.-E. A. Winslow NorTH CAROLINA C. Z. Adams K. W. Selden, Jr 
NortH TEXAS Cc. R. Gardner H. J. Martyn 
NORTHERN OHIO John James W. R. Moore 
OKLAHOMA W. W. Frankfurt J. H. Spaan, Jr 
ONTARIO D. A. Stott E. G. Spall 
Special Committees OREGON W. B. Morrison J. D. Kroeker 
PACIFIC NORTHWEST E. H. Langdon W. M. Wallis 
tdmission and Advancement—E. L. Crosby, Chairman; E. BR PHILADELPHIA J. O. Kirkbride L. A. Childs 
Queer (two years), T. F. Rockwell (three years). PITTSBURGH D. W. Loucks E. H. Riesmeyer, Jr 
mstitution and By-Laws—W. T. Jones, Chairman; S. H. Downs, RockY MOUNTAIN J. J, Johnson H. J. Woehlke 
H. E. Sproull Str. Lovis G. W. F. Myers B. L. Evans 
SoutH TEXAS Cc. C. Quin D. M. Mills 
yminating: Neil H. Peterson, San Francisco, Calif., Chairman ; Sibel sath — . . 
J. E. Haines, Minneapolis,’ Minn., Secretary; H. E. Adams, SOUTHERN CALIForNia Art. Theobald R. A. Lowe 
South Norwalk, Conn.; A. W. Edwards, Cincinnati, Ohio; C SouTH WEST TEXAS R. W. Barnes 
poutine _——. aw? nw L A Kent. Atlanta, Ga ; A. S UTAH br. J. Watts Cc. E. Murdock 
“organ, Toronto, Ont., Canada; C. *esterfield, East Lansing, ! res . , , 
Mich.; Rex Vernon, Milwaukee, Wis.: E. C. Willey, Corvallis, VIRGINIA R C. Thomas W. H. Webster, Jr 
Ore. Alternates: Leo Garneau, Montreal, Que., Canada, and WasHrnoton, D. C. F. A. Leser L. B. Nye, Jr 
L. T. Mart, Kansas City, Mo WESTERN MICHIGAN C. H. Pesterfield H. R. Limbacher 
iblication—J. C. Fitts, Chairman; John A. Goff (two years), WESTERN New YORK = = AGema =o Weeteodk 
John W. James (three years) WISCONSIN F. J. Nunlist J. R. Vernon 
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Officers of Local Chapters 


Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, 
First Monday. President, H. King McCain, 615 Trust Co. of 
estan Bldg. Secretary, Leo Sudderth, Jr., 306 Bona Allen Bidg., 

tlanta 3. 


+. 
Central New York: Organized, 1944. Headquarters, Syracuse, 


N. Y. President, C. F. oese, 1001 Burnet Ave., Syracuse 3 
Secretary, Margaret M. Ingels, 300 S. Geddes St., Syracuse 1 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, H. R. Allonier, 101 N. High St., 
Columbus 15. Secretary, W. M. Myler, Jr., O. Box 267, 
Columbus 16. 

Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio. 
Meets, First Tuesday. President, A. W. Edwards, Room 307, 
626 Broadway, Cincinnati 2. Secretary, M. E. Mathewson, 1211 
Enquirer Bldg., Cincinnati 2. 

Connecticut: Organized, 1940. Headquarters, New Haven, Conn 
President, P. D. Bemis, 36 Pearl St., Hartford 3. Secretary, 


Winfield Roeder, 405 Temple St., New Haven 


_ Delta: Organized, 1939. Headquarters, New Orleans, La. Meets 
Second Tuesday. President, W. P. Oster, 410 Camp St., New 
Orleans 12. Secretary, F. G. Burns, 317 Baronne St., New 
Orleans 9 

e 

Golden Gate: Organized, 1937. Headquarters, San Francisco, 
Calif. Meets, First Wednesday. President, James Gayner, 624 
Hearst Blidg., San Francisco. Secretary, H. V. Hickman, 1129 
Folsom St., San Francisco 1 

+ 

INinois: Organized, 1906. Headquarters, Chicago, Ll. Meets, 
Second Monday. President, Oliver J. Prentice, 450 E. Ohio St., 
Chicago 11. Secretary, C. M. Burnam, Jr., Room 1605, 6 N 
Michigan Ave., Chicago 2. 

Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. 
Meets, Fourth Friday. President, T. R. Davis, 805 K. P. Bldg., 
Indianapolis 4. Secretary, P. R. Jordan, 311 E. South St., 
Indianapolis. 

lowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, 
Second Tuesday. President, E. O. Olson, 3009 Sixth Ave., Des 
Moines. Secretary, D. C. Murphy, 214 Old Colony Bldg., Des 
Moines 9 

* 

Kansas City: Organized 1917. Headquarters, Kansas City, Mo 
Meets, First Monday. President, S. L. Furber, 7429 Forest Ave., 
Kansas City 5. Secretary, H. E. Gould, 1800 Baltimore, Kansas 
City 8 

© 

Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., 

Canada. Meets, Third Thursday. President, Robert E. Moore 


107-216 Graham Ave., Winnipeg. Secretary, J. R. Stephenson, 


278 Main St., Winnipeg 


Boston, Mass 
128 Brookside 


Ehrenzeller, 23 


Headquarters, 
Cc. W. Larson, 
Secretary, A. 


Massachusetts: Organized, 1912 
Meets, Third Tuesday. President, 
Ave., Jamaica Plain, Boston 30. 
Parklawn Rd., Boston 32 


Headquarters, Memphis, Tenn 
H. Hoshall, 65 McCall PL, 
1 Waverly Ave., Memphis 6. 


Headquarters, Detroit, Mich. Meets, 
President, F. R. Bishop, 8011 
L. A. Burch, 5853 Hamilton 


1944. 
President, R. 
A. T. Bevil, 152 


Michigan: Organized, 1916. 
First Monday after 10th of month. 
Dexter Blvd., Detroit 6. Secretary, 
Ave., Detroit 2. 


Memphis: Organized, 
Meets, First Monday. 
Memphis. Secretary, 


Minneapolis, Minn. 
2747 Fourth Ave. 
16th Ave. S&., 


1918. Headquarters, 
President, J. E. Haines, 
Lilja, 5000 


oO. L. 


Minnesota: Organized, 
Meets, First Monday. 
S.. Minneapolis 8. Secretary, 
Minneapolis 7 
Que., 


Worthington, 
W. Salter, 


Headquarters, Montreal, 
President, T. H 
Que Secretary, S. 


Montreal: Organized, 1936 
Canada. Meets, Third Monday. 
405 Beaubien St., W., Montreal, 
910 New Birks Bldg., Montreal. 


Headquarters, Omaha, Neb. Meets, 
H. Y. Kleinkauf, 514 S. lith St., 
4927 N. 34th Ave., Omaha. 


New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, W. A. Sherbrooke, 114 Liberty 
St., New York 6. Secretary, Carl H. Flink, Room 3000, 51 Madison 
Ave., New York 10. 


North Carolina: Organized, 1939. yr og Durham, N. 
Boots, Quarterly. President, Z. Adams, Piedmont Bl 

O. Box 1356, Greensboro. M. F "boGhaeen 205 
atten St., Greensboro 


Organized, 1940. 
President, 
G. Bierl, 


Nebraska: 
Second Tuesday. 
Omaha 8. Secretary, J. 


= 


Secretary. 
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Dallas, 1 


Organized, 1938. Headquarters, 
Meets, Third Monday. President, C. R. Gardner, 1000 St. Ly 
t., Dallas 1. Secretary, G. A. Linskie, 3124 Milton St., Dalla 


Northern Ohio: Organized, 1916. Headquarters, Cleveland, 0 
Meets, Second Monday. President, J. E. Wilhelm, 1906 Eu «4 
Ave., Cleveland 15. Secretary, D. E. Mannen, Jr., 9104 Wood 
Ave., Cleveland 3 


North Texas: 


_Oklahoma: Organized, 1935. Headquarters, Oklahoma ( 
Okla. Meets, Second Monday. President, G. T. Donceel, Okla! 
Natural Gas Co., Oklahoma City. Secretary, W. W. Frank! 


519 Apco Tower, Oklahoma City. 

Ontario: Organized, 1922. Headquarters, Toronto, Ont., Car 
Meets, First Monday. President, V. J. Jenkinson, 1221 Bay 
Toronto 5. Secretary, H. R. Roth, 57 Bloor St. W., Toront« 

Oregon: Organized, 1939. Headquarters, Portland, Ore. M: 
Thursday after First Tuesday. President, W Morri 
Cascade Bidg., Portland 4. Secretary, E. R. Lokey, 1238 N 
Glisan St., Portland 9. 

~ 

Pacific Northwest: Organized, 1928. Headquarters, Seat 

Wash. Meets, Second Tuesday. President, R. Le Riche, 


39th S. W Secretary, C. W. Finn, 320 8th Ave 


Seattle 9. 


Philadelphia: 
Meets, Second Thursday. President 
Bldg., Wilmington, Del. Secretary, J 
and Rhawn St., Philadelphia 36. 


Seattle 6 


Philadelphia 
Kershaw, Dul 
McElgin, State 


1916. Headquarters 
G 
w 


Organized, 


Pittsburgh 
7 First Ay 


Organized, 
Nass, 527 
Jr., 231-33 Wa 


Monday 
Secretary, 
9° 


Pittsburgh: 
Meets, Second 
Pittsburgh 19. 
St., Pittsburgh 


1919 Headquarters 
President, A. F 
E H Riesmeyer 


Headquarters, Denver, (« 
Adams, P. 0. Box §4 
th St., Denver 2 


Organized, 1944 
President, F. L 
Johnson, 1010 17 


Rocky Mountain: 
Meets, First Wednesday. 
Denver 1. Secretary, J. J 


. 
Headquarters, St. Louis, Mo. Mee 


C. Simons, 4030 Chouteau, St. L« 
7918 Kingsbury Blvd., Clayton 5, M 


St. Louis: 
First Tuesday 
10. Secretary, 


Organized, 1918. 
President, B 
W. A. Russell, 


Organized, 1938 Headquarters, Houston, Tes 
Fisher, P. O. Box 


President, B. P. 
Cc. C. Quin, 809 Stuart Ave., Houst« 


South Texas: 
Meets, Third Friday 
Houston 1. Secretary, 


Organized, 1936. Headquarters, I 
Second Wednesday P resident, Ar 
Secretary, R. S. Farr, 2615 Sout 


California: 
Calif. Meets, 
116% S. Kings Rd 
Los Angeles 43 


Southern 
Angeles, 
Theobald, 
west Dr., 


Ant 


San I 
Anto 


San 
Antonik 


1946. Headquarter 
Jr., 702 S. Flores St., 
surance Bldg 


Organized, 
Benham, 
S10 Ir 


Southwest Texas: 
Tex. President, F. C 
Secretary, L. S. Pawkett Sar 


Salt Lake City. Ut 
Young, Jr., Box 
Salt Lake Cit 


Organized, 1944 Headquarters, 
First Wednesday President, J. T 
Secretary, E. J. Watts, 2485 Douglas St 


Utah: 
Meets, 
Ogden 


- 
Headquarters, Norfolk, Va. Preside: 


Norfolk 7. Secretary, J 
Norfolk 2 


Virginia: Organized, 1946 
R. C. Thomas, 819 Westover Ave., 
Reynolds, Gatling and Marble Ave., 


+ 
Headquarters, Washingt 


L. B. Nye, Jr.. 11 
Stewart, 6124 3 


Washington, D. C.: Organized, 1935 
D. C. Meets, Second Wednesday. President, 
H St., N. W., Washington. Secretary, J. N 
Pl., N. W., Washington 15 


Gra! 
Mille 


Smi 


Headquarters 
President, J. W 
=. Robinson, 211 


Organized, 193! 
Second Monday 
Secretary, 


Western Michigan: 
Rapids, Mich. Meets, 
Route 5, Box 498, Lansing 
Ave., Lansing 10 


Headquarters, Buffa 
Herman Seelbach, J 
Weber, 443 Delawa 


Western New York: Organized, 1919 
N. Y. Meets, Second Monday. President. 
45 Allen St., Buffalo 2. Secretary, F 
Ave., Buffalo 4. 


Milwaukee, W 
611 N. Broadwa 
Milwa 


Wisconsin: Organized, 1922. Headquarters, 
Meets, Third Monday. President, E. W. Gifford, 
—a 2. Secretary, B. M. Kluge, 1817 S. 66th St.. 
ee 14. 


Student Branch 
Texas A. & M. College: Organized, 1946. Headquarters, Colles 
Station, Tex. Meets, ird Thursday. President, K. W. Rya 


Texas A. & M. College, Box 701. Secretary, G. H. Jackson, Tex: 
. & M. College, Box 2787. 
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EQUIPMENT DEVELOPMENTS 


ww your convenience in obtaining more information about 
y of this equipment, see coupon on this page. Add the 
w products and companies listed here to your Directory 
ction which you received in your January 1947 Heating, 

ping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Singl 
asterisk indicates equipment not listed in Directory Section; 
uble asterisk equipment and manufacturer not listed. 





Extended Surface Radiation Has 
Aluminum Fins on Copper Tube 


No. 3390—Warren Web- 
ster & Co., Camden, N. J., 
has announced Type WI 
extended surface type ra- 
diation consisting of 1'% 
in. copper tubing with rib- 
reinforced square pressed 
aluminum fins and brass 
female couplings. 

The tubing is of 0.035 in. thick annealed copper and 
the fins are of 0.02 in. aluminum formed in 3 in. 
squares with rounded corners and ribbed for strength. 
A solid permanent thermal bond is said to be obtained 
between the copper tubing and the fins by an exclusive 
process wherein, after assembly of the fins and the 
couplings on the tubing, the tube is filled with a spe- 
cial liquid and immersed in a freezing tank. The 
frozen fluid causes the tubing to expand to a desired 
degree, expanding the collars on the fins to a point 
where the spacing lugs disappear. 

An all welded pressed steel hanger is available for 
use with the new radiation and the company is also 
offering a perforated pressed steel cover, shown here. 

Units are available in five lengths from 2 to 6 ft in- 
clusive and fitted with brazed, female 
couplings, 1 in. ips. 

Among the many applications for which the company 
considers this new radiation especially suitable are 
steam and hot water installations (up to 100 psi pres- 
sure) where wall or floor space or both are limited, 
such as in shops, wash rooms, and in overhead loca- 
tions such as skylights. 





are brass 


Ship Dehumidifying Unit 
Designed for Industry 


No. 3391*—The “Drynamic” dehumidification unit 
has been designed by Cargocaire Engineering Corp., 
\5 Park Row, New York 7, N. Y., for general industrial 
and commercial use. 

Originally developed for keeping ship cargoes dry 
ind in connection with the Navy’s ship preservatior 
program, the new units are offered for use in indus- 
trial laboratories, packaging and processing plants, 
varehouses, etc.—wherever excessive humidity con- 
stitutes a problem. 

External controls are used to provide automatic op- 
‘ration of the units which are available in 10 sizes for 
iandling air quantities from 20 to 13,750 cfm and for 
emoving water vapor in quantities from approxi- 
imately 0.5 to 11 lb per hr. 
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Stainless Steel Used 
in Air Heater 


No. 3392—-Development 
of a stainless steel com- 
bustion chamber for its 
commercial and industrial 
direct-fired heater has 
been announced by Dravo 
Corp., Machinery Div., 300 
Penn Ave., Pittsburgh 22, 
Pa. Stainless steel com- 
bustion chambers are used 
for both the company’s oil 
and gas-fired units. 

According to the manufacturer, the use of stabilized 
stainless steel greatly increases the life expectancy of 





the heaters and eliminates the necessity for using re- 
fractory lining. 

In the heating unit shown here 
horizontally the floor workers’ 
heads at a flow rate of about 2000 fpm. Eight dif- 


ferent sizes of units ranging from 400,000 to 2,000,000 
Appliance Corp., Los An- 


Btu per hr are available. 
geles, Calif. 


Rather than using one standard blade width for va- 
ious size wheels, the width is said to be proportioned 
to each wheel diameter. This, says the manufacturer, 
together with aerodynamically blade 
angles, insures optimum performance for each wheel 
The blades are stamped from a continuous 


warm air is dis- 


charged over above 


Improved Blower 
Wheel Offered 

No. 3393—An im- 
proved, resistance-weld. 
ed blower wheel of five 
piece construction has 
been developed by Utility 


determined 


diameter. 
steel strip, and dual drive, with hubs at each end, is 
used to distribute wheel weight close to the bearings 
and to permit higher torque loads. 


Heating, Piping & Air Conditioning [3-47] 


6 N. Michigan Ave., Chicage 2, Ill. 
Please ask the manufacturers to send me mere information 


about the equipment mentioned ander the following reference 
bers in Equip t Developments and Recent Trade Literature. 





(Cirele each number in which you are interested ) 


3390 3391 3392 3393 3394 3395 3396 3397 3398 3399 
3400 3401 3402 3403 3404 3405 3406 3407 3408 3409 
3410 S411 3412 S413 S414 3415 S416 S417 3418 

6439 6440 6441 6442 6445 6444 6445 6446 6447 6448 
6449 6450 6451 6452 6453 6454 6455 6456 6457 6458 
6459 6460 6461 6462 6463 6464 6465 6466 6467 6468 
6469 6470 

SEPT Trrrrrrrerrrr yy)? Tr re re Tithe. ccccccseseces 
Company .....«-+ peewee eeeeseereees Cee eeerseveres . 
Address ... 66 -eseeceeees Sine Pda ede sesdeesvececceseser ees 
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ALABAMA 
Birmingham 

CALIFORNIA 
Los Angeles 


San Francisco 


COLORADO 


Denver 


Grand Junction 


Pueblo 





3-1495 


Chapm. 5-2693 


Exbrook 4000 


Keystone 5111 
2242 
2085 


DISTRICT OF COLUMBIA 


Washington 
GEORGIA 
Atlanta 
ILLINOIS 
Chicago 
INDIANA 
Indianapolis 
IOWA 
Cedar Rapids 
Des Moines 
KENTUCKY 
Louisville 
LOUISIANA 
New Orleans 
MARYLAND 
Baltimore 


MASSACHUSETTS 


Boston 
Greenfield 
MICHIGAN 
Detroit 
Kalamazoo 
MINNESOTA 
Duluth 
St. Paul 
MISSISSIPPI 
Jackson 
MISSOURI 
Kansas City 
St. Lovis 
NEBRASKA 
Omoho 
NEW YORK 
New York 


Republic 6116 
Jackson 3696 
Central 3434 

Riley 1926 


3-2019 
4-323) 


Shawnee 9026 


Raymond 7984 


Plaza 7334 


Hubbard 8352 
6763 


Tyler 7-2750 
3-2567 


Melrose 3394 
Garfield 5811 


4.7689 


Harrison 1737 
Forest 0400 


Jackson 7636 


Penna. 6-0277 


NORTH CAROLINA 
Charlotte 
NORTH DAKOTA 
Fargo 
NEW MEXICO 
Albuquerque 
OHIO 
Cincinnati 
Cleveland 
Dayton 
Middletown 
OKLAHOMA 
Tulsa 
OREGON 
Portland 
PENNSYLVANIA 
Philadelphia Lombard 4900 
Pittsburgh Atlantic 6083 
SOUTH CAROLINA 
Greenville 
SOUTH DAKOTA 
Sioux Falls 
TENNESSEE 
Knoxville 
TEXAS 
Dallas 
El Paso 
Houston 
UTAH 
Salt Lake City 
WASHINGTON 
Seattle 
WISCONSIN 
Milwaukee 
WYOMING 
Casper 
ONTARIO, CANADA 
Toronto Randolph 3166 
QUEBEC, CANADA 
Montreal Lancaster 1823 
HAWAII 
Honolulu 


3-7726 

22146 

5584 
University 9075 
Prospect 4108 
Fulton 9114 
2-6367 
4-2908 


Atwater 3875 


2538 

5811 
3-9219 
Central 1459 
Main 1787 
Preston 5141 
4-6421 

Eliot 4425 


Kilbourn 8210 


1656 


P.O. Box 2755 








Offers Rubber Panels for 
Radiant Heating Systems 


No. 3394—“Pliotherm,” a wartime development, 
an electrically conducting rubber, or synthetic rubb« 
which the manufacturer, Goodyear Tire & Rubber (, 
Inc., Chemical Products Div., Akron 16, Ohio, reco: 
mends for radiant panel heating energized by elect 
power. 

The material is said to be ideally suited to heati) 
large areas to moderate temperatures, to lend itself 
integral construction with wallboard, rubber and pl: 
tic wall and floor covering, etc. The manufacturer r« 
use for types of supplementa 
heating, radiant 
initial cost is important and where electric rates 
and for and industi 


applications. 


ommends its many 


for panel installations where | 


favorable, many commercial 


Fan Heater Uses 
High Pressure Steam 


No. 3395—A fan heater 
for high pressure steam 
has been announced by the 
Niagara Blower Co., 405 
Lexington Ave., New York 
17, N. Y. Used in large 
scale industrial installa- 
tions, the unit features a 
dual coil system. 

High pressure steam is 





standar 
Thi 
into 


condensed in a 
flowing into a trap. 


admitted 


finned coil, the condensate 
high pressure 
header where it flashes into vapor and enters the vapor 
or condensing coil. The top leg of this coil is finne 
and steeply pitched, the lower or condensate return leg 
being relatively flat. Also, in the condensate retur: 
header of this coil is a weir designed to keep the liqui 
level high in that leg. The condensate is withdraw: 
by a vacuum pump and is returned to the boiler. 

This construction, says the manufacturer, utilize 
the latent heat of condensation of the high pressure 
steam, the latent heat of the low pressure vapor, and 
the sensible heat given off by cooling the final cor 
densate in the air stream. 


condensate is then 





Resistance Thermometer 
Bulb Has High Range 


—<— 





No. 3396—A new 

type of industrial 

“Thermohm” re- 

sistance thermom- 

eter bulb, which - 

extends the range 

of the company’s \ 

thermometer __re- 

corders and con- 

trollers up to 1000 F, has been announced by Leeds & 

Northrup Co., 4934 Stenton Ave., Philadelphia 44, Pa. 
The bulb is said to be amply accurate for the mor: 

exacting industrial requirements and to provide rapid 

response. The tube is of stainless steel and the unit is 

equipped with the company’s standard universal head 

which is designed to facilitate installation and con 

nection. Standard lengths are 6 and 12 in. 
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The best “advertising” for functional- 
minded architects, engineers and con- 
tractors is the excellence of their own 
craftsmanship . . . represented by 
modern structures that make living and 
working more pleosant. That is why 


done. A job that advertises them. A 
job to be proud of! 


Anemostat takes the “raw materiols” 
of air-conditioning and actually “pro- 
cesses" them into COMFORT. There are 
no draft-producing grilles or registers, 
for Anemostat air-diffusers distribute 
the conditioned air in pre-determined, 
controlled patterns. Result: there are 





ace. v8 man, wor, m 


< apmepeaas commana 06 samc 
Cine 16, N. Y. 





“ <* 
. p PRS. 


air-conditioning job 
you'll be proud of ! 





{ 
no drafts . . . no dead air pockets . . . 


room temperature and humidity are 
equalized throughout. 

Because Anemostat wall or ceiling dif- 
fusers permit employment of stepped- 
up duct velocities and greater temper- 
oture differentials, duct sizes and duct 
outlets may be reduced — an impor- 
tant economy feature. Because Ane- 
mostats have no moving parts to wear 
out, maintenance cost is nil. 


Thousands of Anemostat installations 
throughout the country —in virtually 
every industry — are putting new com- 
fort into air-conditioning. So, remem- 
ber to specify Anemostat draftless air- 
diffusion for an air-conditioning job 
you'll be proud of! 
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Radiator Cleaner Emulsifies Sludge 

No, 3397—“Radklee” cleaning compound is designed 
to emulsify sludge deposits and all contained insu- 
lating wastes that retard heat transfer in steam 
radiators, steam unit heaters, and automatic valves. 
It is offered by Apex Engineering Co., 205 W. Wacker 
Dr., Chicago 6, Ill. 

The compound, similar to the company’s “Rid-Al” 
No. 1, which is used on virtually all types of steam 
equipment, is said to break up sludge containing iron 
oxide, core sand, oil, light lime, grease, etc., into small 
particles which are washed down through the return 
lines as the steam condenses. 


Develops Multi-Louver Damper for Diffusers 


No. 3398—The new 
“Aerofuse” multi-louver 
damper, offered by Tuttle 
& Bailey, Inc., New Brit- 
ain, Conn., is designed to 
control the flow of air to 
diffusers with a minimum 
amount of noise and to 
provide a tamperproof ad- 
justment. 





The multi-louver construction is said to provide uni- 
form distribution and accurate adjustment of air vol- 
ume. The damper can be completely closed, opened, or 
left in any position by turning the handle in the center 
of the unit. Louvers can be locked in position and, if 
desired, the operating handle and rod may be removed. 








Combines Damper Positioner, 
Quadrant, and Indicator 


No. 3399**—The “Fuelguard” is a damper position 
and quadrant, complete with lubricated bearings, j 
dicator scale, and a locking device, and is offered 
the Fuelguard Co., 2826 Fondren Dr., Dallas 5, Tex. 

The unit can be manually or automatically adjust 
to the desired damper position, and it is designed f 
use on medium and large heating and power boile: 
It is said to be ideal for use with automatic combusti 
control systems (since little power is required to o 
erate the largest dampers) and to make possible p) 
cision adjustments. 


Accessory Line Includes 
Dehydrators, Strainers 


No. 3400—The line of 
valves, fittings, and acces- 
sories manufactured by 
the Electrimatic Div., Sim- 
oniz Co. 2100 Indiana 
Ave., Chicago, UL, has 
been expanded to include 
strainers and dehydrators 
using silica gel. 

Dehydrators are available in both the nonrefillabl 
and refillable type. The former type, which is said t 
withstand test pressures up to 5000 psi, has a mone 
metal inlet screen, 60 x 60 mesh, an outlet filter of por 
ous bronze, and flare nuts which are silver 
soldered to the end caps. 


P Ik 


for inspecticn... 
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steel 








It's easy... any time... for inspection or maintenance. Just two 
clamp screws to open and the diaphragm casing is off. Just open 
the door in the yoke and the spring adjustment and stuffing box 
are exposed. For other equally important new features of the 
revolutionary new K & M KONTROL MOTOR, check this list: 


* Pressed steel Diaphragm Casing . . . lighter . . . tougher. 

® Rigid Welded Steel Tubular Yoke. 

* Duo-seal molded diaphragm provides high travel, 
loading. 

* Long calibrated Steel spring . . . fully enclosed. 

® Enclosed ball bearing spring adjusting screw. 

* Streamlined Flow Valve Body for high capacity .. . 
stricted flow areas. 

* Super finished Inner Valve Guides, honed guide bushings, 

top and bottom .. . for minimum friction; increased life. 


ONTROLE 


| a ae a VELLER 


7 MOTOR 


KIELEY & MUELLER, Inc. 
2033 43RD ST., NORTH BERGEN, N. J. 


uniform 


unre- 














Baltimore 
Dallas 
Denver 
Portland 


New Orleans 
San Francisco 
Chicago 


Rochester 
Pittsburgh 
Tulsa 


Cincinnati 
Houston 
Los Angeles 


REPRESENTED IN 
New York City 
Detroit 
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NAVY TYPE SEALED BID SALE 


If you use or sell fittings to take electric cable through 

walls, ceilings, floors, decks, bulk-heads, housings, tanks 

etc., here are items you can use. The component parts are 

made of Brass, Steel, Bronze or Aluminum and may be 

| E R M r N A L adapted to the production of a variety of industrial equip 
ment. Best quality (used for battleships and submarines 

during the war) and ata price you set yourself. $1,200,000 

worth of these fittings will be placed on sealed bid sale in 

AND March. Make sure you have an opportunity to bid. Write 
today to each of the WAA offices listed below and ask to 

have bid offering lists mailed to you. Each of the listed 


offices will be conducting its own sales. You have 12 
8 7 UFFING chances of being low bidder. 


List of WAA offices conducting sales of Navy Type Ter 


minal and Stuffing Tubes during March: 


Atlanta « Birmingham ~- Boston « Los Angeles - Minneapolis - New York 


T U A E + Portland - Richmond * Philadelphia « San Francisco « Spokane « St. Lowis 


NO PRIORITIES NEEDED 


A OFFICE OF GENERAL DISPOSAL gang 
XA, 
WAR ASSETS ADMINISTRATION 






Offices located at: Atlanta + Birmingham « Boston + Charlotte + Chicago + Cincinnati « Cleveland « Dalles 4 
Denver - Detroit . Fort Worth «. Helena « Houston + Jacksonville « Kensas City, Mo. « Little Rock « Los 
Angeles - Lovisville « Minneapolis « Nashville - New Orleans « New York « Omohe « Philedeliphic « Port- 
land, Ore. « Richmond «. St. Lovis « Salt Lake City « San Antonio « San Francisco « Seattle - Spokane + Tulsa 
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The strainers are made in a similar manner with 
porous metal discs being used in lieu of wire mesh. 

The refillable dehydrator is of all-brass construc 
tion and incorporates a diffusing spiral in connection 
with the inlet screen. Brass end fittings are silver 
soldered to brass end caps which are soft soldered to 
the tube. The inlet screen is designed for easy re- 
moval for cleaning or for refilling the unit with silica 
gel. Dehydrators are offered in sizes from 4 to 32 
cu in. and both the dehydrators and strainers are avail 
able with end flare fittings from ', to \% in. size. 


Thermostatic Valve Controls 
Forced Hot Water Heating 


No. 3401—Taco Heaters, Inc., 
342 Madison Ave., New York 17, 
N. Y., has announced the devel- 
opment of the “Taco-Matic” 
valve for modulating water 
temperatures to meet changing 
outdoor weather conditions in 
forced hot water heating in- 
stallations. The unit is also de- 
signed to improve the perform- 
ance of tankless or indirect 
storage type heaters. 

The new thermostatic valve, which starts to open at 
a water temperature of 180 F, is installed in the supply 
line to the heating system and close to the top of the 
boiler. When the room thermostat calls for heat, both 
the firing device and the circulating pump start op- 
erating. The valve then permits a mixture of 180 deg 
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water from the boiler and cooler water, which is 
tained from the pump discharge by means of a byp: 
around the boiler, to flow to the supply mains. 
long as the boiler water is above 180 F, the mix 
will continue until the water temperature in the retu 
builds up enough to satisfy the room thermostat. 
the boiler water temperature falls below 180 F, 
device will close automatically, preventing circulat 
through the boiler till its water temperature has ag: 
reached 180 F, 
the system. 
One of the biggest advantages, says the manuf 
turer, is the fact that a constant supply of hot wat 
is always available for the tankless or indirect stora 


when more hot water will be fed 


heater. 


Union Bonnet Construction 
Used in Bronze Gate Valves 

No. 3402—The Fairbanks Co., 393 
Lafayette St.. New York City, has 
introduced a new line of union bon- 
net bronze gate valves rated for 200 
Ib steam pressure. 

Of the rising and nonrising stem 
types, these valves are available 
with integral seats for regular serv- 
ice or nickel-alloy seats for severe 
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operating conditions. All valves are 
fitted with nickel-alloy wedges, and 
the octagonal union bonnet nut is 
designed to hold the radial body 
bonnet joint in tight alignment. 
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A AIRTHERM DIRECT-FIRED WARM AIR HEATER % 
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of Factory Heating Unit 
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A aiutenst heating capacity for your plant 
without the necessity of disturbing your present 
heating system. Flexible enough to permit moving 


to new location for your future building program. 


Capacities from 650,000 to 1,950,000 B.T.U.’s. 
Either oil or gas-fired. 


of Write for Bulletin 801 describing 
this economical heater in detail. 


AIRTHERM 


MANUFACTURING COMPANY 
St. Lovis 10, Mo. 





711 So. Spring Avenue ° 
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10W TO LICK A PROBLEM 
IN A FEW STEPS 





Let's say some change in your product design, production schedule or fabricat- 
ing methods gives you a steel problem. It may involve metallurgy, delivery, 


finish, gauge or width—any of a score of “variables” in specifications. 


At Weirton, the solution is only “a few steps” away. For the Weirton Steel 





Company is an integrated mill, with all phases of operation centralized 
and coordinated under one roof. Metallurgist, production man, sales- 
man and shipping supervisor can get together on short notice to give 


your problem prompt attention. 


Weirton customers recognize this benefit as the “plus factor” 
in Weirton steels —Weirite, Weirzin, Weircoloy, Weiralead, 
hot and cold rolled strip, sheets and ternes, cold rolled 


spring steel, N-A-X High-Tensile. 


WEIRTON STEEL CO. 


WEIRTON, W.VA. 5 Offices in IT 





D nof NATIONAL STEEL CORPORATION E;. Offices, I hI 











TUBING | 
IS A HOUSE “ 
WELL BUILT 








LEWIN-MATHES COMPANY + + SAINT LOUIS, MISSOURI 




















Acoustical Material 
Applied With Trowel 


No. 3403*—The Universal Zonolite Insulation Co., 
155 S. LaSalle St., Chicago 3, IIL, has announced the 
development of a new “Zonolite” acoustical plastic. 

[he material, which conforms to Federal Specifica- 
tion SS-A-111, Acoustical Materials, Type II, Classes | 
and FF, is mixed with water and applied with a trowel 
to any clean, firm, water resistant surface. The manu- 
facturer states that it is ideal for curved, ornate, or 
irregular surfaces and that it may be painted and 
waterproofed. In to maintain 
ciency, painting with a nonbridging coat of 
water-thinned resin emulsion or casein paint is recom- 


mended. 


order acoustical 


spray 


Duct Heater Designed for Small Space 


No. 3404—The Hayes 
Furnace & Mfg. Co., 2929 
S. Fairfax Ave., Los An- 
geles 16, Calif., is manu- 
facturing a gas-fired duct 
furnace, complete with 
wind tunnel, or casing, 
and controls. It is designed 
to be installed into and 
become a section of a duct 
system similar to heating 
coils. 

The unit is designed for a comparatively small floor 





space in ratio to capacity. Hangers may be provided 
for suspension, and for large Btu requirements the 
units may be installed in banks. Controls furnished 
are as required by the AGA laboratory. 

The heat exchanger proper is constructed of sta- 
bilized stainless steel, of the type used in aircraft en- 
The 
critical temperatures of this steel are said to be 750 F 
above the critical temperatures of carbon steel, and 


gine exhaust manifolds, with all joints welded. 


the noncorrosive properties of the material are said to 
permit the installation of the unit down stream of 
cooling coils. 


Electro-Pneumatic Operation 
Featured in Time Delay Relay 


No. 3405—The “Agastat” is an instrument developed 
by American Gas Accumulator Co., Elizabeth, N. J., 
for introducing a time delay, ranging from a fraction 
of a second to several minutes, into electrical circuits. 

The device consists principally of a timing head, 
magnet coil assembly, core and spindle assembly, and 
a terminal block and switch assembly. The time delay 
is obtained by throttling the flow of air through an 
orifice in the timing head by means of an adjusting 
screw. Two basic types of units are offered so that 
the delay will start either after the coil is energized 
or after it is de-energized. Both types are said to be 
instantaneously recycling, readily adjustable, and ex- 
tremely flexible. 

The unit is available for use with a variety of volt- 

‘es, both a-c and d-c, and for many industrial appli- 

tions. 
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TALLMADGE 


ON-OFF HEATING CONTROLS 
Combine Simplicity and Low Cost 


Thincup 
Orifices 





Type C Motorized Valve 


Tallmadge On-Off Heating Controls are available in a 
variety of combinations that meet most heating require- 
ments for thermostat regulation. Their advantages are 
widely recognized by leading engineers, heating con- 


| tractors and building owners. 


The controls for each zone include a rugged type ‘‘C"’ 
Motorized Valve regulated by a positive-action thermo- 
stat. The type “C" Valve shown, can, at any time, readily 
be converted to a modulating type valve. Thincup Orifices 
for insertion in radiator inlets are also provided to maintain 
even distribution of steam to all parts of the heating system. 


Tallmadge Controls are backed by 18 years’ experience in 
meeting all steam heating requirements in institutional, 


commercial and industrial buildings. 


Complete detail information will be supplied on receipt of 


an inquiry indicating your general requirements whether 


for On-OF or Modulating types of heating systems. 


FOR IMMEDIATE DELIVERY 


(1) Motorized Valves 
(2) Vacuum Breakers 
(3) Thincup Orifices 





WEBSTER TALLMADGE & CO., INC. 


364 GLENWOOD AVE., EAST ORANGE, N. J. 

















Dual installation Model 
AHGMBD burners firing a 
single boiler in plant of 
Dollar Dry Cleaners, Buffalo, 
New York. 


precision combustion 

DOESN'T JUST HAPPEN 
Three exclusive features of York-Shipley In- 
dustrial Burners make it possible: the Flame- 
Former, which shapes the flame to fit any 
combustion chamber: the /ris Shutter and 
Tear-Drop Valve, which by synchronization 
provides precision air-oil control: the Auto- 
matic Torch Lighter, a pressure type igniter 


assuring immediate lighting, safe operation. 


customer satisfaction 
DOESN'T JUST HAPPEN 


It’s the natural result of York-Shipley’s abil- 
ity to offer a complete line of direct-drive 
and belt-drive models from 45 to 400 boiler 
h.p.—backed by a single policy of “it must 
please the user” in design, manufacture, 
distribution, maintenance, and servicing of 
Industrial Burners which reflect priceless 
quality in every detail. 

priceless quality ') 


precision combustion 


ES Oe 





For the story of “Precision Combustion” 
in York-Shipley Industrial Burners, write 
for Catalog ID-46-6C. Industrial Division, 


Y ork-Shipley, Ine., York, Pa. 


YORK-SHIPLEY 


Od-Fired Equipment for Industry 
AMERICA'S MOST COMPLETE LINE 








Develops Gas Furnace 
the Size of a Suitcase 


No. 3406—A new, gas- 
fired “South Wind” midget 
furnace aout the size of 
a suitcase has been an- 
nounced ty the South 
Wind Div., Stewart-War- | 
ner Corp., Indianapolis 7, 
Ind. 

The new unit, shown here, is rated at 25,000 Btu 
hr maximum output, weighs 70 lb, and is containe 
a cabinet 11 x 14x32 in. Carrying AGA approval, 
unit is designed to burn natural, manufactured 
bottled gas. The key feature is the “sealed flame 
tem, which makes it possible to burn the fuel 
confined, sealed space. This permits the use of sn 
sealed metal tubes for venting the unit, instead 
chimney.” Air for combustion is taken from 
weather with the burned products of combustion b: 
vented directly to the outside, and the heating elen 
is of stainless steel. 

Modulated heat flow, ease of installation and s: 
icing, and adaptability to zone heating are som: 
the advantages stressed by the manufacturer 





Protects Ferrous Metals from Corrosion 


No. 3407**—“Zincilate,” an anti-corrosive process 
which is designed to afford protection to ferrous metals 
against all common corrosive forces, has been an 
nounced by Industrial Metal Protectives, Inc., Dayton, 
Ohio. 

The process has been used on pipelines, on the 
teriors and exteriors of water and gasoline tanks :; 
bridges, on machine parts, and on marine installati 
where it is said to afford not only anti-corrosive 
also anti-fouling service. 

According to the manufacturer, it is unaffect: 
after 1000 hr exposure in standard salt fog cor 
sion equipment, as approved by the American Societ 
for Testing Materials. Maximum specifications 
the Army and Navy require only 200 hr of salt sp: 
exposure. 

The first of ten contemplated manufacturing plant 
in the United States is being established at Newpor' 
News, Va. Establishment of other plants is now bein: 
negotiated in all of the important steel producing a’ 
consuming countries in the world, and treatm 
plants for the application of this one-coat process aré 
being established at various strategic points. 





Purchases Filter 
Manufacturing Company 

No. 3408—The Badger Corp. of Milwaukee has been 
purchased by the Air Filter Corp., 2514 Lisbon Ave 
Milwaukee 5, Wis. 

According to a recent announcement Badger filte: 
are being withdrawn from the market and “Airco! 
filters for grease, dust, and for use with welding wi! 
be offered. These units are of the permanent clean 
able type. 

The company expects to move into larger quarter: 
in the near future. 
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Pressure Switch Has 
Many Applications 


No. 3409—The 
\erotec Co. has an- ie en a 
vounced, through its | 
ivational distributors, 
the Thermix Corp., | 
treenwich, Conn., a! 
new line of pressure | 
switches for the con- 
trol of automatic gas, 
il, or coal-fired 
steam boilers. This 
switch, Series H-700, 
is also available for 
use on air and refrig- 
eration compressors .—— ; ll 
and pumps. 

According to the manufacturer, this versatile switch 
s applicable to many operating maintenance problems 
or industrial processing jobs where accurate control 





is essential. Pressure range on the H-701, first in tnis 
series, is from 1 to 10 psi with a differential from 1 
to 5 psi. Also available are ranges up to 300 psi and 
differentials from 1 to 80 psi. 


Welding Electrodes 
Designed for Hard Facing 


No. 3410—High carbon electrodes for building up 
worn steel parts by welding with low voltage a-c 
transformers, as well as d-c, have been announced by 
The Lincoln Electric Co., 12818 Coit Rd., Cleveland, 
Ohio. 

The new electrodes are said to open a new field in 
the application of a-c welders to produce a dense, tough 
surface of moderate hardness to resist shock and abra- 
sion. They have a heavily extruded shielded are type 
coating and are said to produce flat, smooth beads. The 
deposits can be hot forged, according to the manu- 
facturer. 


Aluminum Housing Used 
on Bronze Bearing 

No. 3411—Anti-Friction Bearings Co., 2020 S. Fig- 
ueroa St., Los Angeles 7, Calif... has announced the 
“Imperial” self-aligning, bronze pillow blocks and 
flange units for shaft sizes from 5, to 3 in. in diameter 
and for speeds up to 5000 rpm. 





A split aluminum housing is used to carry the Naval 
ronze bearing and a ground adapter sleeve is inserted 

the bearing so that one basic pillow block may 
‘rve a number of shaft diameters. 
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Black & Decker 
3g” Standard 
Portable Electric 


LEADING DISTRIBUTORS 
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~ Plenty of Jobs Where 


Black & Decker 
Standard Drills 
Fill the Bill 


AR 


/ Black & Decker 
%" $ 
Portable Electric 
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Drill 


You always get the right drill for the right 
job from the big Black & Decker Drill line. Take 
Black & Decker Standard Drills, for example 
They're specifically designed for the intermiut 
tent drilling you do in heating, piping and air 
conditioning jobs. Jobs where a heavy-duty 
model, built for continuous work, would b« 
just too much drill. 


Made in many sizes, Black & Decker 
Standard Drills drive twist drills in piping, steel 
plates, ducts, vents, frames, braces and other 
metal parts—-drive B & D Hole Saws for cutting 
clean, round holes in any material a hacksaw will 
cut—-drive wood augers for running piping 
through flooring and installing heating and air 
conditioning units. Ask your nearby Black & 
Decker Distributor for complete details. Write 
for our complete catalog to: The Black & Decker: 
Mfg. Co., 628 Penna. Ave., Towson 4, Md 


se EVERYWHERE SEL 
wz 


Ysck & 
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Small Electric Steam Boiler 
Utilizes Solid Rods for Electrodes 


No. 3412—A 2 hp “Speedylectric” steam boiler, f; 
pressures up to 200 psi, has been developed by Livin; 
stone & Co., 89 Broad St., Boston, Mass. 








RIGHT NOW, when Spring bring 
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Spring soles and profits NOW! 


Add some extra 
Write for prices, 


samples and selling material 









A-P DEPENDABLE 


Oil CONTROLS — for faster soles, 


greater customer satisfaction 


UR 
BE SURE YO 


LINES USE..-- 


AUTOMATIC PRODUCS COMPANY 


2460 NORTH THIRTY-SECOND STREET, MILWAUKEE 10, WISCONSIN 


(ip) DEPENDABLE ean 


DESIGNED TO ELIMINATE SERVICING 
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The small diameter vessel in the boiler is said 
produce about 65 lb per hr of steam and to use sol 
These such 
utilize the 


This is said to eliminate the da 


electrodes. are installed in 


to 


rods for 


manner as water between them as tl! 
resistance element. 
water level, for in the absence of wat: 
electrical contact of the heater elements is not 
The unit is recommended the 


many applications where process steam is to be gt 


ger of low 
made 


by manufacturer {f 


erated, especially where flame hazards exist 


Photoelectric Cell Warns 
of Excessive Smoke 

No. 3413—Photoswitch, Inc., Broadway, 
bridge 42, Mass., has developed the Type A20C photo 
electric smoke indicator for use with heating or power 


(am 


plants. 

Basically, the unit consists of a photoelectric cont: 
and a li ght 
source which eR Pa. 
are mounted 


on oppos ite 


sides of the 
flue. <A _ sensi- 
tivity adjust- 


ment is includ- 





ed to permit 
the equipment 
to be set so 
that a warning : 
signal will be (Qaaero 
. | Fred a: ¥ 
given when | epee . 
Miuat. Sas 
the smoke 


density approaches that prescribed as maximum 
local smoke ordinances. 

Supplementary equipment, also available, includes 
bell alarms, densometers to give continuous indica 
tions of smoke density, and recorders. The device is 
designed for use with 115 volt, 50-60 cycle a-c current 
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Redesigns Remote Liquid 
Level Indicator 


No. 3414— The Reli- 
unce Gauge Column Co., 
9902 Carnegie Ave., 
Cleveland 3, Ohio, has 
unnounced a newly styled 
and redesigned model 
(E-32) of the “Eye-Hye” 
remote reading liquid 
level indicator which the 
company has marketed 
for the last 10 years. This 
model is the first of sev- 
eral which will replace 
the original series. 

Besides the use of a 
new face plate, the con- 





struction has been altered by the use of a plastic dif 
fusing screen and by redesigning the case to make the 
interior more accessible for cleaning and renewing the 
illuminating lamp. The case is now drip-proof. 


Offers Stainless Steel Electrodes 
for a-c, d-c, Reverse Polarity d-c 
No. 3415—A new line of stainless steel electrodes in 
a full range of grades and diameters has been intro- 
duced by the General Electric Co., Schenectady, N. Y. 
The elecrodes are available in two types of coatings, 
one designed for a-c or d-c use, and the other for re 
verse polarity d-c operation. They can be used in all 
welding positions 


Times Process and Machining Operations 

No. 3416—Type 30HLI, electronic timer, for inter- 
vals from 1 20 sec to 4 min is offered for process con- 
trol and machine timing where accuracy, long life, 
and repeat-cycle operation is required. The manufac- 
turer is Photoswitch, Inc., 77 Broadway, Cambridge 42, 
Mass. 

The timer is designed to control such equipment as 
spot welders, grind- 
ers, honing and drill- 
ing machines, con- 
veyors, and filling 
Interval, 
delayed action, auto- 


machines 


matic repeat, and 
programming are the 
four basic types of 
timing offered by 


this unit. In addi- . = 


tion, a number of 








variations of these basic types are available and all 
ombinations may be utilized by changing external 
onnections to the terminal board. Features of the 
init are said to include extreme flexibility and ac 
uracy within 2 per cent 

Timers are available for use with 115 or 230 volt, 
50-60 cycle, a-c current and the two single pole, double 
throw relays are rated at 10 amp, 115 volt, a-c (main 
sutput) and 1 amp, 115 volt, a-c (auxiliary). Ambient 
temperature rating is 32 to 150 F and the net weight 
s 8 lb. 
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“= No. 42 
4-wheel, fast 
quarter-turn 
cutting. 


@ It’s less work to cut pipe with 
this new style Rimemrp that rolls 
through any pipe fast and easily, 
leaves practically no burr. Beau- 
tifully balanced special malleable 
frame, its heavy-duty tool -steel 
wheel always cuts true, every cutter factory tested. 
Choice of 5 sizes to 6“capacity — 4-wheel cutters to 4.” 


Save time and muscle — buy at your Supply House. 


RibzeiIb_ 


 WORK-SAVER PIPE TOOLS 


| THE RIDGE TOOL COMPANY + ELYRIA, OHIO 






















How ADJUSTABLE air diffusers 
increase the efficiency 
of supply air distribution 


Kno-Draft Adjustable Diffusers offer all the 
advantages of draftless air diffusion plus fast 
system balancing and air pattern control 


Pat. & Pat. Pending 


Fast System Balancing: Volume damper regulates the air 
outlet aperture uniformly without affecting the outlet 


velocity or diffusion pattern. 


Positive Air Pattern Control: 
Air direction adjustment affords 
any angle of air discharge from 
vertical to horizontal needed to 
accommodate ceiling heights, 
individual or seasonal require- 
ments. It can expel chilled air 
parallel to the ceiling or eject 
heated air downward to prevent 
stratification. 


Specify Kno-Draft Adjustable 
Air Diffusers for better mixing 
control of room and supply air, 
more uniform temperatures 
throughout the occupied zone 
and noiseless, draftless air dis- 
tribution. 


Send for FREE handbook con- 
taining sketches, charts, dimen- 
sion prints and instructive text 
that simplify the selection and 
installation of air diffusers. For 
your copy, please write Dept. 
D.12 on company letterhead. 


AOCOOFIIIO0O 
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W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 























JOHN ZINK’S 
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100,000 
B.t.u. 


NEW UNIT HEATER 


nis new INC UNIQUE gesiaqr f us 
pe j tures: More 
Head Room—Compact Design—More 





Nae 5 | c 5] be neater 





Heat from gas burned, ga my 
nh Ww vera et) er ’ > Q7 
Where T Dace ’ ¢ 
mn na | 7 neat 
IpaciTy & { t 
’ ed mopletely a , Te. 
WiaTIONn 
One unit will heat a 40° x 80° space 


lt is A. G. A. approved for liquefied 


petr leum aase manutacturea 


— Write for Literature — 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York - Salt Lake City - Houston - Los Angeles 
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Soot Remover Designed for 
ndustrial and Marine Boilers 


No. 3417**—A chemical soot remover, “O’ Burnit,” 
vhich is designed for cleaning oil or coal-fired marine 
nd industrial boilers, has been announced by O’Brien 
adustries, Bala-Cynwyd, Pa. 

The compound is made of six chemicals and is said 
» lower the ignition point of both caked and loose 
oot and to supply ample oxygen for combustion. 


Oil Separator Has 
Double Cartridges 


No. 3418—An oil 
separator, in capac- 
ities from ‘4 to 10 
hp, has been devel- 
oped by Acme In- 
dustries, Inc., Cor. 
of Mechanic and 
Ganson Sts., Jack- 
son, Mich., and is 
offered to the re- 
frigeration and air 
conditioning indus- 
try. 

Oil separating 
cartridges on both 
the gas inlet and 
gas outlet are said to provide improved performance 
and the use of baffles is designed to prevent short cir- 
cuiting. The new design, says the manufacturer, offers 
many improvements over the older models, including 





better accessibility for servicing. 


Equipment “Shorts” 
Production of the new 
conditioner totaled about 
production expected by midsummer, according to Gen- 
ae 


“Gemco” 
100 in January with peak 


packaged type air 


eral Engineering and Mfg. Co., St. red 
The “inside story” of steel gate valves manufactured 
by the Ohio Injector Co., Wadsworth, Ohio, was told 
at last December’s New York 
company exhibited a huge plastic valve, said to be the 
An ingenious arrangement kept 
. Tinnerman 


power show when the 


only one in existence. 
the valve opening and closing......... 
Products, Inc., Cleveland, has licensed Shakeproof, 
Inc., Div. of Illinois Teol Works, Chicago, to manufac- 
and market “Speed Nuts” and “Speed Clips.” 
Classifications covered include U 
latching type fasteners. Shakeproof will go into pro- 
duction during the current quarter. 

The Navy’s fleet preservation program, popularly 
known as “Operation Zipper,’”’ was responsible for 
many developments and refinements in dchumidifica- 
tion equipment. With the success of the program as- 
sured and with the Navy’s immediate needs taken care 
f, various manufacturers are offering equipment for 
ommercial and industrial use where atmospheric 
noisture would cause harmful corrosion, mold, mildew, 
nd general deterioration. Now available are the de- 
umidification machines manufactured by the Pitts- 
irgh Lectrodryer Corp. of Pittsburgh and the auto- 
atic recorder-controller units offered by the Friez 
istrument Div., Bendix Aviation Corp. of Baltimore. 


ture 
type, J type, and 
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YOU CAN GET IT QUICKER FROM 


STEWART 
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HIGH VELOCITY OUTLETS 


Style DDH is one of 8 variations of Stewart High Velocity Out 
lets that can be supplied with or without volume valves. Each 
bar is adjustable with a key (furnished). This unit is a heavy 
attractive Outlet made in all popular sizes, with matching fixed- 
bar down-deflecting return grille HIGH VELOCITY OUT- 
LETS CAN BE SUPPLIED TO FIT CONTOURS OF CAB. 
INETS FOR ROOM COOLERS. 
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MULTIPLE DAMPER REGISTERS 


For Wall or Baseboard 


Style 74—Register. This Register utilizes 1” multiple-dampers to 
control volume and vertical direction. Multiple dampers may be 
set so as to obtain up, straight, or down deflection, as well as 
complete shut-off. The face is the same as all others of the “70’ 
line—permitting air deflection right or left by adjusting front 
blades with key furnished. Blades are 4” center to center, and 
\,” in depth. 


THE COMPLETE STEWART LINE 


The Stewart line is competitively priced and cons'sts of a wide 
variety of popular types and sizes (not shown) of High Velocity 
Outlets, Wall and Baseboard Registers, Diffusing Grilles and 
Radiator Fronts that meet most air-conditioning and heating 
needs. Construction is substantial and of cold rolled steel pro- 
tected with a priming coat. Special types and sizes can be made 
to your specifications. 


PROMPT DELIVERIES ON STANDARD MODELS. 





For immediate quotation and literature—Ask for Bulletin 


STEWART MANUFACTURING COMPANY 


INCORPORATED 
610 Bloomfield Ave. 
BLOOMFIELD, N. J. 
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All over America 
Leading Insulation Contractors is 
install NOVOID = 





In Los Angeles, it's 
Warren & Bailey Co., 
350 S. Anderson St. 





PROMPT DELIVERY of Novoid Cork Pipe Cover 
ing can now be obtained through good insula- 
tion contractors throughout the U.S. Many 
Novoid contractors maintain warehouse stocks 
for immediate installation. 

Novoid Covering is the moulded rigid insula 
tion that efficiently reduces your cost of refrig 
eration. It snugly hugs pipes and fittings of 
every size and shape, does not sag, does not 
absorb moisture or odors, and is long-lasting. 

For complete facts about Novoid Pipe Cover 
ing, Corkboard, and sundries specially developed 
to make low-temperature insulations most effi- 
cient, write to Cork Import, Corporation, 39 
Park Place, Englewood, N. J. 


NOVOID INSULATION 


PIPE COVERING. 





CORKBOARD . 
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NEW BOOKS & REPORTS J 


Popular Heating, Air Conditioning 
Text Revised in 6th Edition 


The well established text Allen and Walker |} 
reached the sixth edition and John W. James, formes 
technical secretary of the ASHVE, has become a 
author. The book is still intended textbook, 
though more material has been included to illust: 
engineering practice in the fields of heating and 


by 


as a 


conditioning. 

Of particular value to the student is a chapter t! 
discusses the design of an actual air conditioning syst 
from the original survey information to the selection 
equipment and controls. It is no small task to conde 
design procedure into a single chapter because at alm: 
any stage of the work 
might be considered. 
shown in detail and explained, the methods used are 
necessarily those used by practicing engineers. 


numerous alternate soluti 


Also, because every step must 


The subject of psychrometrics is covered in the sir 
plified and generally used manner in the text prop 
while the more exact method is included in the appendiy 

Among the subjects that have been receiving wid 
spread coverage in technical literature since the previo 
edition (1939) are panel heating, reverse cycle refris 
eration systems, odor removal apparatus, and air ste! 
ilization methods. All of these are discussed in the ne 
edition, with practical pointers stressed. 

The chapters on gravity warm air furnace heating 
and residence air conditioning have been revised to 
clude the latest data of the industry. Forced circulatior 
hot water heating has received more attention. 

It is evident that major effort was expended to bring 
the entire text up to date as well as to make it mor: 





useful to teacher and student alike. 

Heating and Air Conditioning by Allen, Walker, and 
James is published by McGraw-Hill Book Co., Inc., 33 
W. 42nd St., New York City. The 6x9 in. text contains 
667 +-vii pages and is clothbound. The price is $5.50 
(Reviewed by Realto E. Cherne, consulting enginee: 
Rochester, N. Y.) 


New Specifications Cover 
Many Steel Piping Materials 


In addition to specifications covering steel piping and 
tubing, the December 1946 compilation of ASTM Spex 
fications for Steel Piping Materials includes requir: 
ments on a number of other materials which are used 
in piping installations, such as castings, forgings, bolt 
ing materials, and nuts. 

The book includes 14 specifications covering various 
types of pipe ranging from ordinary carbon pipe for 
variety of uses to high alloyed steels for high tempera 
ture and high pressure service. Thirteen specificatior 
cover various types of boiler, superheater, and misce! 
tubes including four standards on stainles 
Three specifications cover still tubes and 
similar number pertain to heat exchanger and co! 
denser tubes. Five standards cover castings used 1 
pipe installations including valves, flanges, and fitting 


laneous 
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You'll be Money Ahead 


to Know the Answers 


M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 





BLAST HEATING COILS—AIR 
CONDITIONING COILS—ALL TYPES 


All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform expan- 
| sion without strain. 
Headers are heavy wall 
construction with tubes 
brazed into extended 
ferrules formed in the 
headers. Fins are heli- 
| cally wound and metal- 
| cally bonded. May we 
: | send catalog? 


INIT HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates air turbulence 
without undue restric- 
tion. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 Ibs. 


71 \\ ve mg do TO 
HORIZONTAL TYPE UNIT HEATERS 


| A time proven heating 

3 | wnit, modern streem- 
| fined in design, quiet, 

yet its rugged construc- 

| tion adapts it toe all 











VERTICAL TYPE | 











types of installations, 

gvoerenteed for use on 

No. 150 p.s.i. steam 

. pressure. All copper , 
heating element, indi- For the answers, write for a 

vidual spiral fin tubes registered copy of the Naylor Catalog 

| free to expand without 

i strain on joints. Stondard 

| motors with standard 





bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 


Gof rvornsion 
DETROIT 11, MICH. 
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NAYLOR PIPE COMPANY 


1251 East 92nd Street « Chicago 19, Illinois 





New York Office: 350 Madison Avenue « New York 17, N.Y 








and there are four specifications covering forgings and 
welding fittings. Standards covering carbon and alloy 
steel bolting are also included. 

In paper cover, the 307 page publication (6x9 in.) 
can be obtained from the American Society for Testing 
Materials headquarters, 1916 Race Street, Philadelphia 
3, Pa., at $3.00 per copy; reduced rates are in effect on 
orders in quantity. 


Air Conditioning Should 
include Sterilization 


\ir conditioning engineers should consider the possibil 
itv of using ultraviolet light irradiation and /or the use 
of germicidal vapors in the interests of reducing the in- 
cidence of disease, according to B. H. Jennings, chairman, 
department of mechanical engineering, Northwestern 
University, in a recent paper 

The problem of distributing glycol vapors into large 
spaces was the subject of a research investigation con 
ducted at Northwestern for possible use in reducing cross 
infection in living groups or dormitories. Subsequently, 
the principles which had been developed were applied to 
several military installations where it was demonstrated 
statistically that the disemmination of glycol vapor into 
the air reduced the incidence of infection 

In his paper, Air Conditioning and Sterilized Air, M1 
lennings briefly describes the research studies and reports 
on the findings. He points out that while ventilation is 
the simplest means for reducing the number of organisms 


in an enclosed space, a limit is soon reached where it is 


tHe Vecrsattlity or VULCAN ™ 






















VULCAN, the accepted continuous 
line radiation, has proven extremely 
versatile in application. Here are some 
of its advantages: 

Light Weight. It is light and compact 
but strong and rigid. Sections come 
cut to length and ends are threaded or 
chamfered. 


Uniform Heat. There is little tem- 
perature difference between floor and 
ceiling and horizontal temperature is 
uniform. 


Greater Output. Maximum heat 
distribution is obtained with the Vulcan 
offset fin construction. One length of 
VULCAN 1” is equal to 8 pipes of 
the same length 124” diameter. 

Few Fittings. A large number of 
valves and fittings are 
eliminated by installing 
VULCAN. 


SEND FOR 
CATALOG 
No. 25 


THE VULCAN RADIATOR CO. 








not econonncal to bring in additional quantities o 
side air. He also says that filtering and electrostati 
cipitation will remove dust and organisms 1m the air 
is circulated in or supplied to a space, but the dar 
infection still exists. 

In regard to ultraviolet light irradiation, it 1s stat 
this was the first satisfactory methods us 
micro-organisms exposed to the direct action of suc! 
are instantly killed. However, there are certain | 
tions in using this method for irradiation can lhe 


one of 


only in those zones where the rays can be directed wi: 
interference with the occupants of the room. The 
these lamps is also restricted by the cost of imstal 
ind operation and the killing effect varies on diff 
types of bacteria. This method does, however, ass 
large reduction in bacterial count 

Triethylene glycol and propylene glycol were fon 
be satisfactory for killing germs, the former being the 
effective. A method wherein a warm air supply is | 
over surfaces wetted by an aqueous glycol solution 
been found to be probably the most successtul meat 
states that the 


introducing the vapors. The author 


that air must be treated by aerosols in suspet 


isa fog has been dispelled in the case of glycol treaty 


theory 


In conclusion, the paper indicates that both ultray 
light irradiation and glycol treatment are available 
practicable when properly applied and that a new thres 
is being crossed in the control of diseases 

Phis five page paper 1s contained in the September 
( Vol. 51, No. 3, part 1) issue of the Journal of the West 


Society of Engineers, 205 W. Wacker Dr., Chicag: 


VULCAN Radiation solved a heating problem in 
this gymnasium. Radiators were installed easily up 
high out of the way. Down drafts were eliminated 
and even temperature control was maintained. 


VULCAN—HARTFORD is stamped on every radiator. 


26 FRANCIS AVENUE, HARTFORD 6, CONN. 
RADIATOR MANUFACTURERS FOR MORE THAN TWO DECADES 
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2 Peerless 


DOMESTIC WATER SYSTEMS... 






Peerless 
Jet System 





Peerless 
Water King 


{ YOUR SALES 
YOUR PROFITS 
{ your FUTURE! 


Z step uf 


Peerless Dealers Wit Set AGooD 


SHARE OF DOMESTIC WATER 


systems Sueryehere! 


PEERLESS WATER KING For shallow wel! 
pumping. Capacities: 275 to 860 gallons per hour 
The only Domestic Water System applying the 
“magic” water lift principle for simplicity and 
economy of operation. 100°7 automatic. Pumping 
element is integral part of pump base; only needs 


connection of suction pipe over well 


PEERLESS 
JET SYSTEM 


For deep or shallow well 









pumping. Capacities 
400 t> 5000 gallons per 
hour. Lifts: Up to 120 
feet. Highly advanced, 
precision buile for ut- 
most economy and efh- 
ciency. Installed over- 
well or offset. 100% au- 


tomatic. 


Write tovay 
FOR FULL DETAILS 





PEERLESS PUMP DIVISION 


FOOD MACHINERY CORP. 
Factories: Canton 6, Ohio; Quincy, Illinois; Los Angeles 31, California 
District Offices: Canton 2, O.; Ardmore, Pa.; Decatur, Ga.; Dallas 1 





Heating, Piping & Air Conditioning, March 1947 


Specify and 
| Furnace-Annealed Flexible 





ICTURED above is a typical Zallea 24” 

Stainless steel low pressure Expansion 
joint installed on an exhaust gas recovery line 
of a large mid-western Automobile Plant 
where heavy schedules demand uninterrupted 
production. After a performance test of several 
makes of expansion joints over a number of 


years, the preference was unanimously Zallea. 


The reason... confidence. 


It’s that confidence in Zallea expansion joints 
to absorb movement due to contraction and 
expansion of pipe lines without failure that 
has made this Zallea product the number one 
expansion joint today. 


It’s the quality Zallea builds into every ex- 
pansion joint that makes the difference. 
Remember, there’s no packing to deteriorate 
...”o maintenance required. Specify Zallea 


expansion joints ...and be sure! 


Zallea Corrugated Expansion Joints are made in 
non-equalizing, self-equalizing and duo-equalizing 
types, depending upon the conditions under which 
they must operate... of copper, stainless steels 
and other corrosion-resistant alloys... diameters 
from 3" upward... traverses up to 7Y4"... for 
pressures from vacuum to 300 psi... for tem- 
peratures from sub-zero to 1600° F. Let us quote 
on your requirements, 


ZALLEA BROTHERS & JOHNSON 


EQUIPMENT FOR THE PROCESS INDUSTRIES 













816 LOCUST ST. +» WILMINGTON 99, DEL. 


Demand 

















ZALLEA 
Connectors 





Conference to Stress 
Production Techniques 


Designed to cover every phase of the production c) 
the Chicago production conference, March 17-19 in | \ 
| 


TLE Ln | | 


Stevens hotel, will have 35 conference sessions dev 


to production-line and general management technig 





7 PA H Fd Samuel R. Lewis, consulting engineer, will speak 
,- , heating and ventilation during the panel session on 
signing the Modern Factory, to be held 2 to 4 p.m 
March 18. 

Supplementing the conference, the concurrent ( 
cago production show will have exhibits by 130 ma 
facturers of new materials, tools, handling and pa 
aging equipment, instruments, and _ miscellane 
services. P. A. Jenkins is executive secretary of 
Chicago Technical Societies Council, 53 W. Jack 
Blvd., Chicago 4, Ill., sponsor of the show 


Lubricating Engineers | 
Plan Technical Sessions 


The American Society of Lubrication Engineers, | 
KE Washington = t.. Chicago, Ill. has scheduled f 
technical sessions, a number of luncheon meetings ' 
smoker, and a banquet for its second annual meeting 
be held March 17-19, Hotel William Penn, Pittsbu: 





OHI Plans Broad 
Program for Meeting 


March 24-26 are the dates of the 24th annual cor 


INSTALL 
tion of the Oil-Heat Institute of America, 30 Rockefée 


| Plaza, New York 20, N. Y. The meeting, which is 
be held at the Hotel Traymore, Atlantic City, N. J 
expected to be unusually broad and comprehensive. A 


" cording to the program, convention days have 
In Filter Banks and designated as institute day, engineering day and ind 
day, in the order named. The engineering ses 


Industrial Dust Collectors a ee a a 
is scheduled for 2:30 p.m., Tuesday, March 25. Pap: 


You catch and hold up to 300% more dust—insure | Will be presented on heavy oil burning equipment, 


higher air blower efficiency with these scientifically 
engineered air filters. Easy to install. easy to change 


and installation of equipment, and fuel oil requireme 
in relation to oil availability. Professor W. J. King 
Cornell University is scheduled to speak on Combust 


NO. 200 RE-FIL-ABLE WITH and Heat Transfer Knowledge Gained from Jet Engin: 
SELF-SEALING EDGE 


Welding Society to Meet 
During Western Metal Show 


The American Welding Society, 33 W. 39th St., Ne 
York City, has scheduled a four day meeting, Mar 
| 24-27 inclusive, during the Western Metal Exposit 
and Congress to be held at Oakland, Calif., March 22 
March 27. The program for the AWS meeting includ 
, PA ; 15 papers by welding engineers on various types 
write ron FREE 8 oy | welding and their practical applications. The meeti 
VOCIINGAS GAT : Ce headquarters of the society will be in the Hotel Lear 
BOOKLET ON FILTERS - | 


am tun en Ly | ington, Oakland 





Sponsors Air Conditioning 


RESEARCH PRODUCTS CORP. |Reecaenmmmcsont 


- e ‘evo "The a)” o t d ‘TICs Soc et 
MADISON 3, WIS. The Oregon chapter of th American Society 


Heating and Ventilating Engineers and the departme! 
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Chilling Water With 
Accurate Control of 
Temperature The pudle came fom » leaky fing. 


check opened up from expansion a! t ti | 
It wasn't ‘K" fitting. No, Sir! Because “K | 
Regardless of either variation in the cooling load 
tings are precision-made the first é 
or intermittent operation, the new Niagara Liquid Cooler é; 
then carefully examined for } ble defect 
holds the delivered temperature accurately at the re- a ™ 
: eagle-eyed inspect 
quired point. It will deliver fresh water at 33 F. con- Play safe by looking for the “K n the 


stantly without danger of freezing damage and produces 
ower temperatures accurately in non-freezing chemical 


iquids and solution. 





- eovy 
s eo 
Capacity range in available models is from 24 to ond ON 
4 e sie af Fartin? nied 
465 gallons per minute. High capacity and fast chilling cos 4 fons weov¥ 
gon Exiro 
are provided in extremely compact space. The cooler is ° ord OP gng® 
o S10 ent 
oO s 
reliable and easy to maintain; all parts are accessible com? Firtins 
no 
e Ore’ 
for cleaning; insulation is easily applied: operation is = 
economical of power and refrigeration. \ th 


Write for Bulletin No. 100-HP. 





KUHNS BROTHERS CO. | 


NIAGARA BLOWER COMPANY 1800 McCALL AVENUE 
Over 30 Years’ Experience in Industrial Air Engineering DAYTON 1, OHIO 
‘05 Lexington Ave. NEW YORK 17, N.Y. 


Field Engineering Offices in Principal Cities 





CATALOG ON REQUEST 





COMPLETE LINE 


COMBINED MARKET FACILITIES at Malle 
able Iron Fittings Co., Branford, Conn., and 
ot Kuhns Bros. Co., Dayton, Ohio 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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of mechanical engineering, Oregon State College, are 
sponsoring the fourth Oregon State air conditioning 
conference which will be held at Corvallis, Ore., March 
27-29. The program will consist of talks followed by 
discussion periods with practical applications being 
stressed throughout. Among the many topics to be dis- 
cussed are gas burners, duct design and air distribution, 
efficiency testing, panel heating methods, oil burners, 
cooling and dehumidifying, the heat pump, and electric 
heating. An exhibition of related manufacturers’ equip- 
ment will be held concurrently. 


Power Conference To Have Heating, 
Air Conditioning Sessions 

The Midwest Power Conference, to be held at the 
Palmer House, Chicago, March 31, April 1 and 2, is 
again being sponsored by the Illinois Institute of Tech- 
nology, 3300 S. Federal St., Chicago, in cooperation with 
nine midwestern universities and seven engineering so- 
cieties. A technical session on developments in heating, 
under the chairmanship of O. J. Prentice, C. A. Dunham 
Co., is scheduled for 2:00 p.m., Monday, March 31, and 
the following papers will be presented: 

Panel Heating with Air, by H. F. Randolph, vice presi- 
dent, International Heater Co. 

Baseboard Radiation Developments, by W. S. 
University of Illinois 

Losses in the Cycle of a Heat Pump Using a Ground 
Coil, by R. A. Budenholzer, Armour Research Foundation, 
Illinois Institute of Technology 


A session at 9:00 a.m., Tuesday, April 1, on develop- 
ments in air conditioning will include papers on: 

Compressors for Air Conditioning, by A. B. Newton, 
chief engineer, Airtemp Div., Chrysler Corp. 


GAS BURNERS 
Series F600 


WECO—N.CG.E. 


50,000 to 
10,000,000 B.t.u. 


Harris, 





The Series F600 Burner operates on 
straight natural gas and mixed gas 
to 800 B.t.u. Gives perfect hori- 
zontal distribution. Fully automatic 
controls—that operate properly— 
can be easily applied. 


TULSA 
Surface Combustion Corp. ‘ 





THE WEBSTER ENGINEERING 


— DIVISION OF — 


Postwar Air Conditioning Advances, by John Her 
vice president, York Corp. 


The session on fuels and combustion, schedule: 


10:30 a.m., Tuesday, will include papers on en rg, 
sources of tomorrow and methods of firing pulve: 2.¢ 
coal. At 2:00 p.m. that afternoon the meeting on ; 
plants will include discussions on power for the } pe; 
industry and reduction of air pollution from small b » je, 
plants. 

At 9:00 a.m., Wednesday, April 2, a session or 
metallurgy of power plants will include a paper on n 
lurgical considerations in high temperature, high 
sure piping layouts and one on materials as a consi 
tion in modern boiler feed pump construction. 

E. E. Whitehead, research professor at Illinois 
is conference secretary. 


Meeting to Cover Latest 
Methods of Combating Corrosion 

The tentative program for the conference and ex! 
tion of the National Association of Corrosion Engin 
which is to be held at the Palmer House, Chicago, 
7-10, has been completed. An extensive program « 
ing the latest developments in combating corrosior 
been arranged and it will include eight technica! 
sions and the presentation of 32 technical papers. An 
the many topics to be discussed are the effects of var 
waters on aluminum, cathodic protection of steel w 
tanks and turbine pumps, plastics for corrosion cont: 
rust preventive additions, the mechanism of inhibitor 
action, nondestructive methods of determining met 
wall thickness, and a guide to selecting corrosion 
















GAS BURNERS 


For use in heating 
boilers, power boilers, 
—in any metal firebox 
or sectional boiler. 


Adaptable to any 
firebox shape or size. 


Write for 
F 600 Bulletin 


Handles various gas 
pressures and effects 
low draft loss. 


Co. 


OKLAHOMA 
Toledo, Ohio 
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(Displacement Tolerance) 


The populor Model 337. 
Others ronge to car-wheel- 
boloncer size. 


How One Manufacturer Profits 
by BEAR DY-NAMIC BALANCING 


Reports the Dynamic Air Engineering Co. of Los Angeles: 
Bear eliminates the ‘‘Wobblies" of un-balance in high 
speed axial flow propellers faster than 20 per hour to a 3 
mil displacement tolerance.’ Here, as always, the Bear 
machine is so small in size, and so quick, that the operation 
fits readily into production. 


BEAR-BALANCING: QUICK, 


EASY, SURE and LOW-PRICED 


There is a Bear Static and Dy- Namic Balancer for all rotating 
parts, from two-ton bodies to tiny aluminum impellers. Each 
Bear machine is widely adaptable within its range; Model 340, 
above, is a very popular balancer throughout industry. 


All Bear machines will balance bodies to any recognized 
standard, QUICKLY. This speed makes Bear- Balancing an 
inexpensive operation, which fits smoothly into production 
flow. Any shop hand learns Bear-Balancing in a half day. And 
best of all, Bear Balancers are very reasonably priced. So, for 
the good it will do you now and in the future, get the facts on 
Bear-Balancing! Write today for the new Bear literature! ... 
BeaR Mra.Co.,Industrial Division,Dept. H-16, Rock Island, II. 


Chase Those “'Wobblies"’ of Static 
and Dy-Namic Un-Balance! 





COMBINATION 
‘ATIC AND DY-NAMIC BALANCING MACHINES 
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TYPE 4-F 
Standard set for heating 
ventilating —air conditioning 
air velocity 

measurements 








VELOMETER 


especially to meet the needs 
of architects, engineers, contractors, sheet 
metal workers, who need a reliable fast means 
of measuring air movement. This Velometer is 
easily used for balancing heating systems, ven- 
tilating and air conditioning installations. It 
measures the air velocity at supply grilles; air 
intake at cold air returns; static pressure; and 
can be used to find drafts or leaks around doors 
and windows. The Alnor Velometer is a direct 
reading air velocity meter — instantaneous — 
easily used anywhere. 
Type 4-F Velometer set, with all attachments 
for the above work, in carrying case, price 
$82.50 f.0.b. Chicago. Order now for prompt 


delivery. Velometer bulletin sent on request. 


Illinois Testing Laboratories, Inc. 


420 North LaSalle Street 
Chicago 10, Illinois 


~UY9 





we 4 








BOILER FEED PUMPS 


for 


LAUNDRIES 


and 


DRY CLEANERS 





THE EAGAN 


MIGHTY MIDGET 


Bulletin 7 


e Handles Up To 10 B.H.P. at 100 P.S.I. 


@ Turbine Pump has Renewable Bronze Lin- 
ers, two Outboard Ball Bearings, Flexible 


Coupling. 


e@ Inlet Economizer Tube, Make Up Valve, 
Strainer, Level Gage, Thermal Overload 
Protector and Three Position Hand-Off-Auto- 
matic Switch and 25 gallon Tank included. 


@ Standard Units for Boilers to 750 H.P. 


Condensate and Vacuum Pumps. 


Check Your 


Jobber’s Stock, 





or Write: 


WALTER H. EAGAN CO. 


2336-38 FAIRMOUNT AVENUE, PHILADELPHIA PA 
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| sistant materials. A. B. Campbell is executive secre 
of NACE and headquarters is in the Southern Stand 
Bldg., Houston, Tex. 


ASME Plans Diversified Meetings 


The American Society of Mechanical Engin 
meeting schedule for 1947 has been announced 
national headquarters, 29 W. 39th St., New York Cit 

The schedule includes: 

Oil and gas power 19th national conference, C! 
land, Ohio, May 21-24. 

Semi-annual meeting, Chicago, Ill, Stevens | 
June 16-19. 

Applied mechanics 13th national conference, in J 
time and place not set. 

Fall meeting, Salt Lake City, Utah, Hotel | 
Sept. 1-4. 

Industrial instruments and regulators division, 
national conference, Chicago, time not set. 

Petroleum mechanical engineering conference, H 
ton, Tex., Oct. 6-8. 

Fuels division, joint meeting with the coal divis 
of the American Institute of Mining and Metallurs 
Engineers, Cincinnati, Ohio, time not set. 

Annual meeting, New York City or Atlantic (¢ 


Dec. 2-5. 


ASHVE Schedules June 
Semi-Annual Meeting 


The Del Coronado hotel, Coronado, Calif. (near > 
Diego), has been selected as the headquarters fo1 
semi-annual meeting of the American Society of He 
ing and Ventilating Engineers. This year’s meetins 

) 


scheduled during the week of June 2. A. V. Hutchi: 
51 Madison Ave., New York 10, is society secretar\ 


ASRE Schedules 1947 Meetings 


According to a recent announcement from soci 


headquarters at 40 W. 40th St., New York City, the 34! 


spring meeting of the American Society of Ref) 
erating Engineers will be held in Los Angeles, June 8 
The 43rd annual meeting is scheduled for Atlantic | 
in early December. 


Contractors to Meet in Cincinnati 


The Netherland Plaza hotel will be the headquart: 
of the 58th annual convention of the Heating, Pipi 
and Air Conditioning Contractors National Associati 
The meeting will be held in Cincinnati, June 11-14. As 
ciation headquarters is at 1250 Sixth Ave., New Y« 
City. 


Stoker Manufacturers Plan June Meeting 


The Stoker Manufacturers Association, 307 N. Mic 
igan Ave., Chicago 1, has selected Lookout Mounta 
hotel, Lookout Mountain, Tenn., for its annual meeti! 
which will be held June 16-18. 


NDHA Members Schedule 
Meeting in Atlantic City 


The 38th annual meeting of the National Distri 
Heating Association will be held at the Chalfonte-Ha 
don Hall hotel, Atlantic City, N. J., June 24-27. Associ 
tion headquarters is at 827 N. Euclid Ave., Pittsburs 
6, Pa., and J. F. Collins, Jr., is secretary-treasurer. 
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NEW 
COMBINATION MAGNE TIC 
A THROTTUNG VALVE 


THROTTLING 
MECHANISM 






~ FAN MOTOR 
AUTOMATICALLY GAS FUEL INTAKE 
COMBINED HERE = rm oy 2 

AIR OCOOR FOR NATURAL 
ORAFT SERVICE 

A 


AUTOMATIC AiR 
CONTROL METER 

















eT 
<= 
— 
— 
—S 
“ 
= : _— 
— GAS INLET af ~ 
—_ TO Pio! ~ 
= [LIGHT WEIGHT 
- ’ FAN HOUSING 
REFLECTOR 
ROO HOUSING 
ob — i » — 
sectior a Mettler Gas Burner Manifold shows how 
nixes’’ gas and air. It's easy to see why it's still the best 


The “Fan-Air Gas Burner” in adjoining picture embodies this leading patented casting design with all the other 
essential and desirable features of this Fully Assembled Mechanical Draft Automatic Gas Burner It comes to 
you complete as pictured, with simple, dependable, auto natic controls. No other burner so easy install, Why 
be satisfied with less—when all these tangible advantages are so readily available 


LEE B. METTLER CO. 
406 South Main Street 


to 


SIZES 5 TO 400 HP. PROMPT SHIPMENTS 


LOS ANGELES 13 CALIFORNIA 








He 


‘ Ine Cif yy. 
RN) ERLo ” 


EXCLUSIVE GRILLE DESIGN gives 


POSITIVE “4-WAY” AIR STREAM 
DIRECTIONAL CONTROL 


These great advantages assure complete air stream diffusion 
from air conditioning outlets. 


‘K ey sled 





2 series of Louvres—one set behind the other—give positive 4-way 


diffusion. 


Louvres with exclusive Waterloo streamlined design have more con- 
trol over air stream, cut down noise—have greater strength. 


Each Louvre individually adjustable—so that whatever the size or 





shape of room these louvres can be turned to diffuse air into 
Waterloo streamlined grille 
ivres exclusively le igned every part. 
r greater air stream ntrol : 
Designed with beauty that blends perfectly into 


* 


desired motif. Bonderized—then spray-coated with 
grey lacquer finish. 


Write for Free Catalogue—gives complete information 


E 


WATERLOO REGISTER 


SALES CO. 


Dept. HP-347 





80 show! the 


Diffusior ng 
stream liffusior 


which 


FG 
alr 


IOWA 


Waterlo« 
vanks of 


Air 
Louvres 


Type 


omple 


WATERLOO 


te 
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An authoritative study of 
general and design aspects 


PANEL HEATING 


OOLING ANALYS 


By B. F. RABER, Chairman of the Department and 
Professor of Mechanical Engineering, University of 
California; and F. W. HUTCHINSON, Professor 
of Mechanical Engineering, Purdue University 


An extensive and rigorous presentation of the essential 
background material on heating and cooling 
analysis. This authoritative book was prepared by two 
pioneering authors after years of research both here and 
abroad, PANEL HEATING AND COOLING 
ANALYSIS covers the general and design aspects of 
the maintenance of comfort conditions by the use of ra- 
diant surfaces. The latter portion of the book presents 
a thorough treatment of the theoretical aspects of the 
subject and fits them into a definite design procedure. 


13 COMPREHENSIVE CHAPTERS: 


ATTAINING THERMAL COM. 


panel 


INTRODUCTION METHODS OF 


FORT. TYPES OF PANEL HEATING AND COOLING SYSTEMS 
e TYPES OF HEATING PANELS 

e ADVANTAGES OF PANEL HEATING AND COOLING 

e DISADVANTAGES OF PANEL HEATING AND COOLING 

e RADIATION EQUATIONS 

e THE COMFORT EQUATION 

e THE MEAN RADIANT TEMPERATURE 

e EVALUATION OF SHAPE FACTOR: PLANAR SURFACES 

e EVALUATION OF SHAPE FACTOR: THE HUMAN BODY 

e EVALUATION OF SHAPE FACTOR: APPROXIMATIONS AND 
EXAMPLES 

e HEAT-BALANCE EQUATIONS 

e SIMPLIFIED HEAT-BALANCE EQUATIONS 

e THE EQUIVALENT CONDUCTANCE DESIGN PROCEDURE 
1947 208 Pages $3.50 

















SSeS SS SSSR SERRE ES 
ON APPROVAL COUPON e 


JOHN WILEY & SONS, INC. # 
440 Fourth Avenue, New York 16, N. Y. 

Please send me a copy of Raber and Hutchinson's PANEL HEATING a 
AND COOLING ANALYSIS on ten days’ approval. If I desire to 
keep the book, I will remit $3.50 plus postage; otherwise | will 


* 
e 
® 
& 
return the book postpaid. 
E 
& 
& 
\ 


Name 


err , mas State. raced 
(Approval offer not valid outside U. S.) 


& 
a 
Address & 
3 
SE EBB RES SEE Be eeeeeee 2 


RECENT TRADE 


For your convenience in obtaining copies of these 





Da | 


bulletins, see coupon on page 187. If you writ 
direct to the manufacturer, describe carefully 
what literature you want, as the number given 
first in each item is for use only when sending 
requests to Heating, Piping & Air Conditioning 


‘Activated Carbon 
Air Freshening 


No. 6439—Bulletin 106-A on “Dorex” 
bon air recovery panels is the latest publication 
the W. B. Connor Engineering Corp., 114 E. 32nd 
New York 16, N. Y. It is said to contain complete d 
on the design, construction, function, and applicat 
of these units. According to the manufacturer, 
outstanding feature of the bulletin is the performa 
chart which provides in one simple tabulation all 
data necessary for proper panel selection. 


activated , 


Air Distribution 
in Schoolrooms 


No. 6440—Various heating and ventilating syste: 
some of the essential design factors, and the im; 
tance of proper air motion as applied to schoolro 
ventilation and air conditioning are briefly covered 
the Vol. 3, No. 1, issue of Aspiration, the house ora: 
of the Anemostat Corp. of America, 10 E. 39th St 
New York 16, N. Y. Also included is the second ; 
of an article which deals briefly with some of th 
fundamentals of fluid flow in ducts. 


Arc Welding School 


No. 6441—A new pictorial booklet, Learn Arc W: 
ing, has been released by the Hobart Trade Sch 
Inc., Troy, Ohio. The functions of the various cou: 
of study are explained in this 24 page publicat 
which may be obtained from the registrar. Hobart 
Bros Co., manufacturers of arc welding equipment 
the sponsor of the school, a nonprofit institution. 


Asbestos, History 
and Applications 


No. 6442—The story of asbestos—how it was 
formed, where it is found, how it is mined, and how 
it is extracted from the mother rock—is graphica 
told in a 40 page booklet, Asbestos—The Silk of th 
Mineral Kingdom, published by the Ruberoid Co., 500 
Fifth Ave., New York City. The author, Dr. Oliver 
Bowles, chief of the nonmetal economics divisi 
U.S. Bureau of Mines, also describes present day u 
of the material and covers modern methods of ma: 
facturing various important asbestos products su 
as pipe coverings, insulation, packing, cable coveri! 
insulating cements, and molded articles. 


Z 


Ball Bearings 


No. 6443—A new bulletin, A-120, describing the no™ 
line of SC ball bearings has been issued by the Doc 
Mfg. Co., Mishawaka, Ind. Pertinent information « 
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BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 


It is waterproof... re- Si | 
duces installation costs to 4 imp e Steps 
a minimum .. . eliminates 1. uns gutet sae Gb Siieiin & btn 


electrolysis and corrosion 

requires very little 
trenching and field work... 
avoids extra cost of waste 


covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 
poured in slot making a perfect seal. 























and breakage . . . comes to 
you ready to install. In ww ~ 
short, D.I.P. is the perfect 
pipe for this type of job. 
Investgate D.L.P.! Write 
for details today. 


FOR STEAM 

HOT WATER 
REFRIGERATION 
Trade Mark 


Durant 
INSULATED PIPE CO. 


1015 Runnymede St. 
Palo Alto, Calif. 7 . 


The ORIGINAL Pre-sealed Insulated Pipe 





PEDRICK MULTIPLE BENDER 














This interesting machine bends five one-inch 
tubes at one time so long as they are in the 
same plane, at a rate based on a time study, of 
three hundred bends an hour. It will also do 
multi-plane work and make left hand bends for 
complicated coils. 


Write for details. 


*EDRICK TOOL & MACHINE CO. 


640 N. Lawrence St. Philadelphia 40, Pa. 





—— 
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ENGINEERS! 


FIN COILS 
PIPE COILS 


Rempe ‘echnical engineering service on refrigera 
tion and air conditioning coils is available for al! 
jobs—for those jobs that need something special 
—to fit a given space—to do a special job 





Coil appiication can be simplified—hours saved 
in installation—the most efficient operation ob 
tained—with a Rempe Coil of the right size, type 
and capacity. Responsibility for coil perform 
ance can be centered in a single source 


Call on Rempe for engineering assistance, any 
time. 


We design and build— 


Cust m Buil 


Heat Transfer 
Overhead Blower Units for 
Temperature Cooling or 
ing 


REMPE COMPANY 


342 N. Sacramento Bivd. 
Chicago 12, tll. 










PERFECT An exelusive patented 


feature is the double en- 
closure of plastic. Another 


TY! 
VISIBILt ’ exclusive patented feature 


is the calibration assembly 


EASY TO seeping. inte. the calibra, 
INSTALL! Easy to install in all 


basement tanks, even when 
partially full. 


ADJUST- Made at the factory te fit 
ee CMENTS Nleine | to” inatvicust 


specifications. 








AT-A-GLANCE 
AUGES ARE LISTED AS 
STANDARD BY 
UNDERWRITERS 
LABORATORIES 


KRUEGER SENTRY GAUGE CO. 


GREEN BAY, WISCONSIN 


















MECHANICAL 
ELECTRICAL 
STRUCTURAL 
DESIGNERS & 
DRAFTSMEN 


The Austin Company solicits appli- 
cations from men interested in the 
opportunities offered by a nation- 
wide organization prominent in 
the industrial building field. 


Positions are open in New York, 
Cleveland, Chicago and Oakland. 


Mechanical — Heating, air condi- 
tioning, ventilation systems, proc- 
ess piping, conveying systems, 
plumbing, sewer and_= sprinkler 
systems. 


Electrical—Industrial lighting and 
power distribution. 


Structural Industrial buildings 
and miscellaneous structures of 
steel and reinforced concrete. 


Applications should be made to 
one of the following offices and 
should give full particulars and 
compensation desired in first letter. 


THE AUSTIN COMPANY 


Chicago, Illinois Oakland, Calif 
510 No. Dearborn 618 Grand Ave 
Superior 6100 Highgate 6070 


New York City 
19 Rector St. 
Whitehall 4-6393 
National Headquarters 
16112 Euclid Avenue 
Cleveland 12, Ohio 
Glenville 5400 











ering pillow blocks, hanger bearings, flanged units, tak 
up units, and cylindrical units is included. 


Baseboard 
Heating Panel 

No. 6444—A four page booklet on the baseboard he: 
ing panel equipment of Warren Webster & Co., Ca 
den, N. J., has been released. The heating elem 
fitting behind a specially built metal baseboard, consi 
of *4 in. copper tubing with 244 in. diameter copper fi 
The panel is generally installed in a continuous | 
around the exposed walls of the room. The basebo: 
enclosure, consisting of a front piece and an integ 
upper louver, is made of 18 gage steel. 


Blast Coils 

No. 6445—“Grid” blast coils are featured in a cata 
published by D. J. Murray Mfg. Co., Wausau, Wis. D 
grams of installations, performance charts, physi 
data, and specifications for these finned heating coils 
one piece, cast iron construction are included. 


Boiler Construction 
and Rating Codes 

No. 6446—Symbols of Quality is a four page leat! 
published by the Steel Boiler Institute, Inc., Land Tit 
Bldg., Broad and Chestnut Sts., Philadelphia 10, P 
which describes in nontechnical terms the purposes a: 
functions of the ASME boiler construction code and t 
SBI rating code as applied to the construction, boi 
sizes, method of establishing ratings, and test p 
cedures for steel boilers. 





| Electric Radiant 
Panel Heating 
No. 6447—“Heatsum” cable, developed for supply 
| heat to electrically heated radiant panels, is described 


a four page leaflet and in supplementary mimeograph: 


sheets issued by the manufacturer, L. N. Roberson ( 
1539 E. 103rd St., Seattle 55, Wash. In addition to d 
cussing the merits of radiant heating, the literat 
provides data on the physical, mechanical, and electri: 


properties of the cable and briefly covers operating cost: 


and installation procedures. 


Gas Fired Heating 
Equipment 


No. 6448—A six page folder covering the company s 
line of gas-fired heating equipment has been issued |! 
Norman Products Co., 1150 Chesapeake Ave., Columbus 
8, Ohio. In addition to conversion burners, gravity a: 


forced warm air furnaces, the folder covers down-bl 


gas-fired unit heaters which may be adjusted to deliv: 


heated air in any direction. 


Insulating Varnishes 


No. 6449—A 40 page booklet containing technical a! 
application data on insulating varnishes has been issu: 


by the Resin and Insulation Materials Division of t 
General Electric Chemical Dept., Pittsfield, Mass. 
The booklet includes specifications, electrical prop« 
ties, film properties, cure and aging, chemical propert 
and baking and air drying cycles of each type. Thirt 


six grades are described. 
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IMPORTANT SAVINGS 
ON PIPING MAINTENANCE 
WITH JEFFERSON UNIONS 


MAKE BETTER 
PIPING INSTALL- 
ATIONS POSSIBLE 





uted at rigl <« the 90 degree 
ale union elbey ne of the many 
~oOn L nion-s whet wi ! rake 
nstallation for vou vy atl 
tighter and efheient 
uns I} ra eating tea 
all Jeflerson Unions means 
int ivings on piping marnte 
i iuse | ! ire lewer joints 
and tl f iav | 
broke tim t 
flecting heir heiencs kx ! he wns | ! ! v 
pas \“ re are m tk there are no reasons tor 
ptin I I I vat i\ i} ird reque 


JEFFERSON UNION CO. 
601 West 26th Street, New York 1, N. Y. 


Lexington 73, Mass. Lockport, N. Y. 


YAR WAY SPRAY NOZZLES 


for + SPRAYING » WASHING 
* RINSING + COOLING 


“AIR m\ | 


Get the most out of your Spraying Equipment. 









se Yarway Nozzles. No internal vanes or other restrictions 
clog or hinder flow. Two types—Yarway Involute-type 

icing a fine hollow spray with minimum energy loss, and 
Yarway Fan-type producing a flat fan-shaped spray with time- 
saving slicing action for cleaning. 


range of sizes and capacities. Thousands in use. Write 
tor new Bulletin N-616. 


YARNALL-WARING CO., 107 Mermaid Ave., Phila. 18, Pa. | 
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STEP Wi your circulation 


with AUTO-VENT Air Eliminators 





yet positive in 
Sure-cure tor uir 


& Simple as A-B-( 
action everytime! 
pani Att 


pockets and air traps that hold up the 


free circulation § of other 
liquids flowing 


sures to 75 Ibs 


water or 


through pipes—pres- 
Simple in construction 


easy to install! 


Built of brass with self-closing float 


operated valve. Withstands high tem 


Wf, 


oil and other adverse condi- 
tions Irv these No Auto-Vents 


and vou'll use them on every job 


peratires 





once 








They re that good vet NOT expensive! 





HERE’S HOW 
TO VENT! * * . 


or later 
"thee ~ IT WILL PAY for you to have 
Convectors information and prices on the com- 
Unit Heaters plete Maid-O’-Mist line which includes 
Tanks other types of air eliminators, con- 
Diesel Engines 


trol valves and heating specialties 


Cooling Manifolds 





Write us today! 

















Fate ~~. 
7—ORUTOMATICN 


HUMIDIFIERS 


FOR ALi TYPES OF 


N. PULA aS 
3215 ULASK! RD HEATING SYSTEMS | 


CHICAGO 41, ILLINOIS 





CHROMALOX 
Clecltu 


UNIT HEATERS 





roRY | 


HEAT 
FOR INDUSTRIAL USE 


| GET THE FULL ‘ 
These Heaters quickly and economically give OF ELECTRIC 


needed warmth through positive warm-an circy 


lation. They may be used for Spring and Fall Send for Catalog 42 and 
heating of a5 auxiliary heaters in extreme cold | 100 Weys t Apply 
weether. Heaters are easy to install efficient in Electric Heat booklet 


service. Ait is forced across CHROMALOX 
Koilstrips by @ motor-driven fan and directed by | 
adjusteble louvers. Sizes. 1.5-kw to 4-kw, 115-y 


or 230-v 
EDWIN L. WIEGAND CO 7610 


which explemns the many 


advantages of using Elec 


tric Meat 








THOMAS BOULEVARD, PITTSBURGH 8, PA 


Chal ROM/ALOMK 


ELECTRIC HEATING AT ITS BEST! 
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Auer makes many grille designs in 
stamped metals for all purposes. 
Furnished in sizes, materials, and fin- 
ishes to fit your requirements for air 
conditioning, ventilating, radiator en- 
closure, or concealment. To simplify 
your specification and detail work on 
grilles, use the Auer Grille Catalog 
"6G". It gives complete grille dimen- 
sion tables with actual size details. A 
copy will come to you on request. 


THE AUER REGISTER CO. 


3608 Payne Ave., 
Cleveland 14, Ohio 
















Warus you 


when 


AIR-RESISTANCE 
IS EXCESSIVE- 


HAYS 
AIR-FILTER 
GAGE 













Air filters clog with dirt—can't be avoided. Result— 
air circulating efficiency goes steadily down, and 
power costs just as steady go up. 

Know the condition of your air filters —by means of the Hays 
Air-Filter Gage: simple, fool-proof, easy to install—tells you 
when it's time to clean or change filters—sounds an alarm or 
flashes a light if desired. 

Write for Publication 46-751 and prices, to 990 Eighth 
Avenue, Michigan City, Indiana. 















Low Pressure, Steel 
Heating Boiler 


No. 6450—Low heati: 
boilers are described in a pamphlet issued by Delta Shi 
building Div., American Shipbuilding Co., Termir 
Tower, Cleveland, Ohio. Available in four modeis, t 
steam ratings range from 510 to 2500 EDR. Units a 
designed for all types of automatic firing and for b« 
steam and hot water applications. 


pressure, all welded steel 


Low Temperature 
Insulation 
No. 6451- 
perature applications is described and illustrated in 
eight page booklet released by the Armstrong Cork | 
Lancaster, Pa. The insulation, made from mineral w 
with a waterproof binding agent, is said to hav: 
thermal conductivity of 0.33 Btu per hr per sq ft at 75 
The mineral fibers are said to be impervious to moist 
penetration and the binding agent will not absorb wat: 


Mineral wool board insulation for low t 


Portable, Hydraulic 
Pipe Bender 

No. 6452—The A-J 
offered by Wengenroth, 1372 River Rd., West 
wood, N. J., is briefly described in a two page leafi 
The dies and blocks are of all steel construction and a 
The power to bend the pi 


portable hydraulic pipe bend 


Eng 


said to be precision turned. 
is derived from any hydraulic automobile jack of 8 t: 
or more capacity. 


ASY, FAST w 
; American "MACHINES 


Hand powered, the A-30 

bends 44 to 2” standard 

pipe sizes at a radius of 5 

to 1, up to 180°. Special 

radii can be supplied with- 

in these sizes. 

Extra fast! — average bend made in 

60 seconds! Versatile! — bends cold 
ipe, conduit and tube, copper and 
ass 1.P.S. without crimping. Our 

world-wide customers include the 

United States Government, 9 foreign 

governments, and over 12,000 of the 

world’s largest industrial plants. 











pee Among these are: 


PITTSBURGH PIPE & EQUIPMENT 


AMERICAN VISCOSE COMPANY 


MIDWEST PIPING & SUPPLY 
COMPANY 
AUSTIN SUPPLY COMPANY 





MONSANTO CHEMICAL COMPANY 


CRANE CO. 
STATE OF VIRGINIA COMPANY 
E. 1. DU PONT NEW ENGLAND RADIANT 


HEATING COMPANY 
RIGGS DISTLER COMPANY 
ILLINOIS CENTRAL RAILROAD 
FREDERIC B. STEVENS, INC. 
STONE & WEBSTER 








orican 


PIPE Famine MACHINE 
Inc 


FACTORY AND MAIN OFFICE: 
17 Furnace Street, Poultney, Vermont 
Export Dept.: 21 State Street, New York 4, N. Y. 
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*ressure Reducing Valves 


No. 6453—Bulletin No. 199, issued by A. W. Cash 
alve Mfg. Corp., 666 E. Wabash Ave., Decatur, Il, 
vers the “Cash-Acme”’ small volume pressure reducing 
nd regulating valves developed for special installations. 
dade from brass forgings, the standard valves are 
gned for initial pressures up to 300 psi and delivery 
r reduced pressures from 2 to 150 psi. Among the 
merous recommended applications are drinking foun- 
iins, humidifiers, water coolers, gas refrigerators, air 
nes, and similar services using water and air. 
iaphragms and “Hicar” seats are available where reg- 
lators are to be used where oil or gasoline 
kely to be picked up. 


de- 


Neoprene 


vapors are 


Pumps, Motors, and 
Accessories 

No. 6454—Products for Heating, Ventilating, Air 
Conditioning is the title of a new 12 page booklet issued 
by Allis-Chalmers Mfg. Co., Milwaukee 1, Wis. Briefly 
described and illustrated are four models of centrifugal 
v-belts and sheaves, a-c motors of the squirrel 
and synchronous types, d-c motors, 
and a-c and d-c welders. 


pumps, 
cage, wound rotor, 
motor controls, transformers, 
Radiant Panel 
Heoting 

No. 6455—Information on the 
radiant panel heating is contained in a 12 page nontech- 
nical folder, What About Panel Heating, issued by 
Revere Copper and Brass, Inc., 230 Park Ave., New 


basic principles of 





SEND FOR THIS VALUABLE BOOKLET 


‘“RADIANT HEATING 
AND COOLING” 


Made up of articles and data on this subject that 
appeared originally in “Heating, Piping and Air 
Conditioning," this booklet is one of the most com- 
prehensive and authoritative collections of informa- 
tion on radiant heating and cooling yet assembled. 
it tells exactly what radiant heating is, where it can 
be used, and how to design complete systems. In 
addition, 


numerous panel heating and cooling installations. 


it contains fully detailed descriptions of 


84 pages — 82" x 11” 
$1.00 


KEENEY PUBLISHING COMPANY 


Chicago 2, Ill. 





6 N. Michigan Avenue 
©. 
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Products are fully 
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SPRAY POND NOZZLES 


“POR VERTICAL 


. Ben ea 
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ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
and CONDENSER WATER DISTRIBUTORS 


For Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELLO SPRAY NOZZLES are manufactured with precision 
and of a design which has been thoroughly tested for maximum results 
and durabilit They are guaranteed to give satisfaction. Successful, 
efficient results depend largely upon selecting me proper number, type 
and size of Nozzies suitabie for rou installatio 

THE MARTOC CONDENSER WATER DISTRIBUTORS are now used 
as standard equipment by Progressive Refrigerating Engineers in solving 
their Manpower problem. because they require no attention and assure 
users of the lowest Condenser Operating Pressures and Minimum 
Power Cost 

It will pay you to consult us. WRITE or WIRE for further information 


©) Jes. A.M { Py 4 Co. 228.25) BORTS the on 








rPerta 22 2F 2A 
“There = <0 Sutudinate thee MAETOCTLLE GEALITT~ 
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CLEAN CHEMIC 














SYSTEMS 


RIDAL SERVICE guarantees to remove SLUDGE and 
all other foreign matter from your entire plant 
with harmless chemicals SAFELY and economically. 
RIDAL SERVICE restores to original operating effi- 
ciency your entire system—condensers, steam feed 
lines—condensate returns—water heaters—steam 
kettles—cooling and heating coils—traps, etc. 
We have cleaned thousands of difficult jobs suc- 
cessfully and guarantee complete satisfaction. 
We also sell the chemicals we use separately, with- 
out service. Get our consultation service without 
obligation. 

Write today for our folder. 


APEX ENGINEERING COMPANY 
Randolph 7100 © 205 W. Wacker Dr., Chicago 
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SOLVE IT witu 
SOL-VET “O08” 


WATER TREATMENT FORMULA 








Looking for a fast, efficient 
means of cleaning out dirt, 


rust, slime, scale, or algae 
from your water cooling 
equipment? Try Sol-vet 
‘08""! By dissolving im 
purities completely, Sol-Vet 
“O8" carries them out in 
solution and clogging and 
resultant shutdowns tor 
overhauling are eliminated 
In addition head pres- 
sures fall to normal, heat 
transfer is raised to maxi- 
mum, full circulation is re- 
stored, and the life of your 
equipment is prolonged. On 





large jobs, shutdown time is 

cut to a maximum of six to eight hours. Sol-vet “08” is GUAR- 
ANTEED EFFECTIVE. If you find it not exactly as repre- 
sented, when used according to instructions, and a full, accurate 
report is made within 30 days from date of purchase, your money 
will be refunded. GUARANTEED HARMLESS when used as 
directed to all water conducting materials in water cooled equip- 


ment. Write us today for more information 


ANDERSON-STOLZ CORPORATION 


1731—33 Walnut St. Kansas City 8, Mo. 











WRITE 
FOR THIS 


CATALOG 


SPRAY ; 
NOZZLES Sa 


to improve operations... 
to lower your costs 












A highly specialized engineering experience is at your 
service, when’ you call upon Spraying Systems to solve 
your spray nozzle problems. Spraying Systems Spray 
Nozzles provide design for top spraying efficiency... 
plus a range of sizes totalling thousands of standard noz- 
zles for exact selection in terms of capacity and spray 
characteristics. Write for your copy of Catalog No. 22 
for all the facts. 


SPRAYING SYSTEMS CO. 


4033 West Lake Street 7 Chicago 24, Illinois 





Angle Type 
WHIRLJET 





Asan added service Spraying Systems supplies 
many special body designs for unusual in- 
stallation requirements. For example, the 
WHIRLJET spray nozzle shown here pro- 
duces a standard WHIRI jt T hollow cone 
spray... but it is built for special installation 
/ where pipe connection mast be parallel to 
direction of spray. Whatever your require- 
ments, you are invited to make Spraying 


Z Systems your source. 
> 


SPECIALISTS IN SPRAY NOZZLE DESIGN AND MANUFACTURE 





York 17, N. Y. 


Units catalog, designated as catalog CD 48. 
the 20 pages of the booklet are illustrations and dese 


system—its advantages and disadvantages. 


Refractory Walls and 
Arches for Large Boilers 


No. 6456—Sectionally supported refractory walls ; 
arches for industrial and power boilers are descri 
and illustrated in a 33 page catalog ( No. C-46) relea 
by Geo. P. Reintjes Co., Kansas City, Mo. 
installations are illustrated. 


Refrigeration Coils 
and Cooling Units 

No. 6457—Tenney Engineering, Inc., 26 Avenue 
Newark 5, N. J., has issued a new edition of its Coo 
Include 


tions of the many products offered by the company 
use in the refrigeration and air conditioning field. E 
cially valuable to users of finned coils, says the comp: 


is the selection chart for sizing coils for a specific 
ing load and a simplified method for determining 


price of such a coil. 


Room Air Conditioners 


No. 6458—Three sizes of room air conditioners 
briefly described in a small folder issued by the Car 


Corp., 302 S. Geddes St., Syracuse 1, N. Y. The 


units are designed for average size rooms and off 


larger than average size, and extra large rooms 


offices. 


The leaflet, which is humorously il 
trated, briefly highlights the characteristics of this t 


Nume 





Nicholson's NEW Line of 
FASTER TRAPS 


SAVE FUEL 
a 


RADIATOR ACTION 


1) Balanced Vapor-Pressure Principle 


2) Special Bellows 3) Larger Valve Orifice 


these new Nicholson radiator traps reveal substantial im 


BULLETIN 744 


describes new traps send you complete details. 










IMPROVED, due to 3 special features: 


Tests, by maintenance superintendents, on installations of 


provements in the matter of positive action, heat-up time 
and steam savings. Two types, for 200 and 400 sq. ft. EDR 
vapor and vacuum; pressure to 25 
lbs. Competitively priced. Let us 


W.H. NICHOLSON & CO. 198 OREGON ST. 


WILKES - BARRE, PA. 








i 
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Sheet Metal Brakes 


o. 6459—The new 40 page catalog (No. 46-11) 
issued by O’Neil-Irwin Mfg. Co., Lake City, Minn., gives 
plete information covering the company’s redesigned 
“Di-Acro” brakes. Many recent improvements in the 
uus models and many “Die-Less Duplicating” appli- 
ns are described and illustrated. Brakes are offered 
uur sizes, 6, 12, 18, and 24 in. All models have a 
material capacity of 16 gage cold rolled sheet steel. 


Silicone Products 


». 6460—Dow Corning Corp., Midland, Mich., has 
recently published the third edition of the DC Silicone 
atalog which describes the company’s products and 

ous industrial uses for which they are offered. These 

s include foam inhibitors, mold lubricants, special 

icants, diffusion pump fluids, varnishes for electrical 
sulation, greases, and elastic materials for molding. 
xtruding, laminating, and coating 


Storage Tank Preheater 
No. 6461—The “Hot Spot” tank heater for heating 
r other heavy bodied substances is described and 
strated in a two page bulletin issued by Rempe Co., 
‘0 N. Sacramento Blvd., Chicago 12, Ill. The heater 
es either steam or hot water and is said to fit any 
lk tank with manhole opening 16%» in. or larger 


Stud Welding 


No. 6462—Designed to provide information on the 


of automatic stud welding, a 36 page catalog has 








The Pipe Joint Cement 


that never hardens 


Do the job with Rutland Pipe Joint Cement, 
and pipes are always easy to disjoin. Rut 


land seals joints 


indefinitely, too. 


cause more bulk 


Remains soft in 


not stain hands or fixtures. 


Mail post card for 
freesample. Rutland 
Fire Clay Co., Dept. 
H-38, Rutland, Vt. 
Also makers of Rut- 
land Retort Cement, 
Furnace Cement 


; . CEMENT 
. 0 
Asphalt Paint, Con- 
tT hae he ’ 


crete Patcher. 


Saves money be 
























tightly and lasts 


per poun 


Can. Dy eS 


| 7 : _ 











—— 


| 


Easy to understand . 


been included. 





5 No. Michigan Avenue 





Now Only $2.00 for This Outstanding Book 
on Air Conditioning 


The Third Edition of 


AIR CONDITIONING FOR COMFORT 


by SAMUEL R. J.EWIS 


accurate .. 


288 Pages—6'2"’x9'4""—Cloth Bound 


. comprehensive . . . these are the 
features of this third edition of Samuel R. Lewis’ well-known AIR 
CONDITIONING FOR COMFORT. 


Fundamentals are fully and clearly covered. Correct procedure in design- 
ing complete systems for both residences and large buildings is explained 
step by step. In addition, considerable original data on such subjects as 
standards, noise control, measurements, and fire protection codes has 


Send $2.00 for a copy today to the address below. We know you will 
consider this one of the finest air conditioning book you have yet seen. 
but if you should be dissatisfied with it for any reason whatever, your 
money will be promptly returned to you. 


KEENEY PUBLISHING COMPANY 


Chicago 2, Illinois 
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Better AIR CONDITIONING 
at Lower Cost 


GOVERNAIR 
AIR CONDITIONING SYSTEMS 


Here's what Governair Air Conditioning Systems offer 

you: 

1. Complete, self-contained unit assemblies for greater 
operating efficiency. 

2. Cools... Dehumidifies ... Cleans... and distributes 
air. 


3. Easier to Install... 
incorporated in unit. 


all internal wiring and piping 


4. Economical to operate . . . saves money. 


5. Easier to maintain . . . single unit and easy accessi- 
bility to parts simplifies servicing. 
6. Compact... simplified design takes minimum space. 


GOVERNAIR Self-contained Units are available in a wide range of 
sizes, enabling you to secure a system that is tailor-made to suit every 
special requirement. 


Manufactured by the pioneers of completely 
self-contained air conditioning un'ts 


GOVERNAIR CORPORATION 
Oklahoma City, Okla. 








- 


been released by Nelson Sales Corp., Lorain, Ohio 
company’s stud welding process, equipment, and 
are described and illustrated. Information on desi 
for stud welding is given together with specific 
and data on the company’s flux-filled studs. Nun 
applications are also included. 


Temperature, Pressure, 
and Flow Controls 


No. 6463—General Controls Co., 801 Allen Ave. 
dale, Calif., has released a 52 page catalog (No 
covering the company’s line of automatic pressur« 
perature, and flow controls for gas, air, water, oil, 
refrigerants, and other fluids. List prices and te 
data, including operating pressures, are given. 


Temperature Regulators 
and Controllers 

No. 6464—Bulletin No. 464, a 24 
vides engineering, operating, and maintenance d 
manufac 


page booklet 
temperature regulators and controllers 
by the Leslie Co., 51 Delafield Ave., Lyndhurst, 
Construction details are illustrated and features s 
Brinell 
rosion resistant springs, stainless steel cylinder 


800 hardened stainless steel main valve 


and bronze and monel diaphragms are described 


self-contained and external pilot-operated cont) 


are covered. Also included are sizing and capacity 


and instructions for installing, operating, dismant 


and cleaning are presented. 








Why do leading Heating and Ventilating 
Engineers insist on THERM-O0-TILE 
Underground Pipe Conduit? 


1 Because they know they 6—Stronger than required 
get most for their money. by ASTM specifications 
2-Insulation is always dry 7—Its first cost is competi 
}— Efficiency is permanently oie 
high. 8 Its final cost is lowest. 


t—Grades are permanently 
maintained, 
a “Spread 


It has Foot 


ing” foundation. 





See our full page ad in the January issue of this journal. 
Or, better still, ask for a copy of Bulletin 381 which gives 
all of the numerous outstanding advantages of Therm-0O-Tile. 


THERM-O-TILE 


" § Pat. oO 


Vanwill 


Sold and installed by Johns C onstriuc 


tion Units in all principal cities 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave. Newark 5, N. J. 





YOU GAIN BY GETTING 


sotH From BROWNELL 


When you have a BROWNELL MATCHED UNIT, 
only one manufacturer is accountable for both 
the boiler and the stoker. There’s no division 
of responsibility. More than that, you know 
that you have good heating equipment—with 
a great reputation back of it. 

A BROWNELL MATCHED UNIT gives you all 
the benefits of mechanical firing . . . smoke- 
less combustion; automatic regulation; fuel 
economy; saving of time, labor, and worry. 

Brownell boilers and stokers offer you a 
wide range of selection to meet your require- 
ments. Along with Brownell equipment goes 
competent engineering service. 

The Brownell agent in your vicinity will 
be glad to give you full information. If you 
don’t know his name and address, write us. 


~}? 






BROWNELL COMPANY 


408 N. FINDLAY ST. 
DAYTON 1, OHIO 





re 2) od 


BROWNELL MATCHED UNIT of Low Presur 
Boiler and Worm-Type Underfeed Stoker 
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Un erground 
Pip ng Protection 


ny! 
lis 


de St., P. O. 
1a 41 page catalog (No. 5) on its method 
n for underground piping. The protection, 
hig 


»iping or insulation. 


2¢ Heoncentrically around the pipe or insulation. 


Unit Heaters 


No. 6466—Details and capacity tables for 


; 
meU LIN 


ntained in a 12 page booklet issued by D. J 
Mfg. Co., Wausau, Wis 


Visible, Protective 
Display Coverings 


,.. 6465—The Durant Insulated Pipe Co., 1015 Run- 
Box 88, Palo Alto, Calif., has pub- 


ne factory, consists of 1 in. minimum thickness of 
melting point, nonporous asphalt applied over the 

In making field joints, the asphalt 
ured hot into a sheet metal form which is spaced 


“Grid” 
nit heaters, which feature one piece, cast iron heating 
ns designed for steam pressures up to 250 psi, are 


J. Murray 


of pro- 
applied 





; —— 
K Graphite Paste is the idea 
ey 


sealer for all line 
or cold), gasoline, 


ts 
leum products, 
other petro ections. \t 


s carrying oil (hot 
kerosene and 







m conn 
- bh pressure sec 
high-PF at to provide © 





der he 
expands un will not freeze 





al, yet 
perfect se pe gasket 





i Thre 
connection. | 
when sealed with Key 


the 






connections, 










leak again, 
. te will not 
Graphite Pas 







FOR 


FREE SAMPLE 


Test Key Graphite 
Paste for its leak- 


il 
et the co.anections may be me . SEND 
No. 6467—Transparent plastic holders, covers, en- J d. \t is listed by the Unde 
velopes, folders, etc. made from sheets of cellulose ace- —_— tories. 
ite are described and illustrated in catalog No. 46 writers Lasere write for liberal 
Sssued by Joshua Meier Co., 36 E. 10th St., New York 
_& 


for use with advertising pieces, factory work 


vers. 


raer 


ir bound 


jHAI 


] Cannot become ® 


a 





aines Float and Thermostatic 
raps are designed to perform 
Meficiently and safely under the 
10st exacting conditions. 
hey're made for low pressure 
jobs up to 20 Ibs. in the 34” size 
d 30 lbs. in the 1” and 144” 
: sizes. They cannot 
ry become air bound, 
) and the Haines underslung valve prin 
ciple means safety at all times... no 
danger of building up a pressure. The 
famous Bourdon Thermostatic tube is 
used on all Haines traps ... and is the 
strongest ever built into a steam trap. 
You can examine them under pressure, 
too ... simply remove the cover and 
all working parts are before you. Please 
write now for more information. 







Vento Radiator Trap 


P&T Trap 


WM. S. HAINES & CO. 


460 No. 12th Street 
Philadelphia 23 


Protective and visible coverings are designed 
sheets, 
ata sheets, book and periodical covers, and desk top 


In addition, special covers may be obtained on 








2617 McCasland Ave., East St. Louis, Ill 











Outserve! aa Outlast! 
a —- ri 
E 4 oie 





FVEINERALLAC Cable, Conduit and Messenger Hangers are STEEL 
Easier, quicker to install; permit speedy, compact wiring; economical 
Also in Everdur Porcelain Insulating Bushings available 

jiffy STEEL Clips (Pipe-clamp) require only one screw, nail or bolt 
rib-strengthened; for hanging pipe, conduit, BX cable. mounting coils 
etc. Millions in use 


Steel Straps for Messenger-cable services on outlet boxes: may be 
used in conjunction with hangers. 


Order from your Electrical Wholesaler. Send for literature 


MINERALLAC ELECTRIC COMPANY 
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25 NORTH PEORIA STREET CHICAGO 7, ILLINOIS 


MINERALLAC 


Steel HANGERS, CLIPS, STRAPS 


proof quolities — 


Free Sample. 




















Established Stoker 
Manufacturing Business 
for Sale 


The business is in current operation but other 
demands require full plant capacity. Line 
consists of both bin feed and hopper models 
—sizes from ten to six-hundred pounds per 
hour. Here is a complete "package’’, an es- 
tablished going business developed by a 
reputable manufacturer, with inventory and 
allotments, patterns, dies, jigs, drawings, etc. 
Well organized jobber and dealer sales out- 
lets taking about $500,000.00 per year, de- 
manding more and easily capable of further 
development. A business ready to produce 
profits right from the start. This is a fine op- 
portunity for a concern with plant facilities. 
Address Key No. 645-A, Heating, Piping & 
Air Conditioning, 6 No. Michigan Ave., 
Chicago 2, Ill. 








On 


BRONSON 


3 and 4 Blade 
Propeller Fans 





Silent overlapping type 
blades. All bores and degrees 
of pitch. Sizes from 6" to 60" 
Send for latest price list 


BRONSON FAN MFG. CO. 


1237 Riverside Drive 








Los Angeles 31, Cal. 











Carty & Moor 
CONCRETE INSERTS 


FOR GREATER STRENGTH 
AND ADJUSTABILITY 





CARTY & MOORE ENGINEERING CO. 


511 W. Larned St., Detroit 26, Mich. 


















































Water Temperature 
Control 
No. 6468 
leased by the Powers Regulator Co., 2720 Gree 
Ave., Chicago 14, Ill., covers the company’s line of 


The new condensed catalog (No. 303 


lators and thermostatic mixing valves for wate) 
perature control. In addition to thermostatic regu 
and valves for all types of hot water heaters, thre 
mixing valves for two temperature hot water sy 
and steam and water mixing valves are included 


Welding Electrodes for 
Stainless Steel 


No. 6469 
ing stainless steel and which are designated as “‘] 


Electrodes which are designed for 


Rods” are discussed in the featured article of th: 
1, No. 2 issue of the house organ published mont} 
Eutectic Welding Alloys Corp., 40 Worth St., New 
oh Wee Me 
and applications of stainless steel, the weldabil 


The article also discusses briefly the 
stainless alloys, and welding methods. 


Welding Rods 


No. 6470—A new selector chart covering the 
pany’s line of welding rods for use with oxyacet 
metal arc, furnace, carbon arc, and induction we 
has been issued by Eutectic Welding Alloys Corp., 4 
Worth St.. New York 13. N. Y. In addition to | 
the company’s products and their suggested applica 
remelting temperatures, B 


tions, bonding and 


hardness, and weld strengths are tabulated 


British Manufacturers 
Issue Unit Heater Code 
The Unit Heater Manufacturers Association, 
Queen Square, London, W.C.1., has issued a standar 
code for testing and rating steam unit heaters 

The code covers definitions, symbols, formulas 
equipment, test procedures, and methods of calculation 
The results of tests so conducted will determine th 
ratings of all unit heaters manufactured by members | 
the association and will become effective January 1, 194 
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